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(57) Abstract: An antitumor agent which contains as an active ingredient a thiadiazoline derivative represented by the following 
general formula (I): [wherein R 1 and R 4 are the same or different and each represents hydrogen, (un)substituted lower alkyl, ^sub- 
stituted lower alkynyl, (un)substituted lower alkenyl, etc.; R 5 represents an (un)substituted heterocyclic group, (un)substituted aryl, 
etc.; R 2 represents -C(=W)R 6 , etc.; and R 3 represents hydrogen, -C (=W A ) R 6A , etc.] or a pharmacologically acceptable salt of the 
derivative. 
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HCT116« (ATCC#^ : CCL-247) ^<DW\^96^ ^ t 

^^D^^^-7°l/-h (*>^#1$U 167008) fc^ffiUfc. »ri/-h*5% 

fets^b^tj^Ap^T-^fnoomL/^ x ;vfc u * e> fcB%uaw/;*>f 

^-p"3"e37°C N 72^fH^*bfeo ^©ig^igffe^fc:, XTT [3'-[l-(7 ^ 

^± h U A^n^I (sodium 3'4l-(plienylaiiiinocarbonyl)-3,4-tetrazolium]- 
bis(4-methoxy- 6 -nitro)benzenesulfonic acid hydrate)] W:Wtfflsu$L (D^a • 
-fT^Xr^y^Xti^ 1465015) &50mL/£:c;i/-f 0#£bfc&, 5%^ 
^#;W>*a^-*-f*re37 0 C N ll^mHU VW^Driz-h^^tf 
(/H*5yl»ttik Model 550) %m\ 49Oiim£655nml!0MJg£$J£b 
feo »ti5iai$iJM1x{i:50%timM^Gl5oT*^ bfco 
GhoWBtfjfe : #^x;i/©49(mm^©MJg^fe655nmT*©«Jt*Ml;Aciii 

3 8, 1 5 2 , 165, 170, 173&£tfl9 9fc 
10 umol/L t&$<D GIso {fi&7F b fco 
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■ 

;Hf^>JltiS»Mer;K ^'JtU>ix7r^ ^'JK-^n-M 

mnm. muftis &mk «nik a«j^^btv^T*.iv^ 

ffitf©&JCfcb<J±Mg^££DI3&£#, am, ^AU$»feDs l Elfco 

t 0.1~1000mg/kg> b < & 0.5~500mg/kg ©ISH^, 10 1 0^ b$(Is] 

mmmxm^ibn^yvi h>w^ns^^ wi/ oh nmr) 270 
1-0 

*flsm ttbi^l) 

Xg 1 : T-k h 7 1; >(4.00 g, 33.3 mmoD^^^-fe ^ #;W^ K(3.15 g, 34.6 
mmol)£^ * y -;K30 ml^fcglflfe, £ O^m^iMMiO.l mL)^p^. s gfi*c 

i5fifH«[b<affbfco S/iS*fc:zk(30 ml^ftjp^ flffcHbfcS&fciMfcbfco 
«bfc^^7jc N ^^yrD^i/x-T^^tm S£«bT7 , -fe 1>7i 

J >=^^-fe ^ ft;W^./>(5.64 g, 88%)£#fco 
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m NMR (270 MHz, DMSO-de) 8(ppm) : 2.30 (s, 3H), 7.37-7.40 (m, 3H), 
7.91-7.94 (m, 3H), 8.27 (br s, 1H), 10.21 (br s, 1H) 

Xig2 : ±13^^^^^^^ h7i; ls=f-*"k$ *;W^/>(300 mg, 0.889 
mmol)^»^(l.O mL, 11 mmoDfc*g|?U lH^ii«lfet> $L<it 
# U & # & £M * T* U fe o &J&m V r D t: ;i/X-^;t/(3 mt) £iJP ^ 

ffimtikW\stZ&> *ga*»mU ^UT<b£tll(l95mg,72%)£f#fco 

»H NMR (270 MHz, CDCla) 8(ppm) : 2.01 (s, 3H), 2.19 (s, 3H), 2.28 (s, 3H), 

7.24-7.36 (br s, 5H), 11.63 (br s, 1H) 

mmm2 ub&®2) 

Xg 1 : 1 ©Xiji 1 tmUK. bt\ x>> >(541 mg, 3.92 mmol) 

£ «fcV*-3"fe 5. h*(382 mg, 4.18 mmoDfr^ 7D^7i; >=^hfe 

^ iJ)W^J >(759 mg, 88%)£#fco 

iH NMR (270 MHz, DMSO-de) 5(ppm) : 1.01 (t, J = 7.4 Hz, 3H), 2.85 (br q, J 
= 7.4 Hz, 2H), 7.39 (m, 3H), 7.89 (m, 3H), 8.24 (br s, 1H), 10.30 (br s, 1H) 
X® 2 : £fiB0!l 1 ©X@ 2bmWfoLT, ±IBT'f# & tifc 7D tf :* 7 ^ y > =5=- 
a-fe^*;Wtv7>GJ59 mg, 2.70mmoDfr£K 4 b-£$> 2 (60 1 mg, 76%)£*§fco 
m NMR (270 MHz, DMSO-de) 6(ppm) : 1.02 (t, J = 7.1 Hz, 3H), 2.00 (s, 3H), 
2.21 (s, 3H), 2.38 (dt, J = 7.1, 7.3 Hz, 1H), 2.85 (dt, J = 7.1, 7.3 Hz, 1H), 
7.23-7.38 (m, 5H), 11.59 (br s, 1H) 

IS1 : miimi<DX&l tmWfoLX, n-75-)V (7ir.Jl/) p<^y>(649 

f 

mg, 4.00 mmoDj3«tt5^^-te ^ h*(367 mg, 4.03 mmol)iP^> 

;V (7i-Jl/) # J > = 5. *;W\*^>(589 mg, 63%)£#fco 

!H NMR (270 MHz, DMSO-de) 8(ppm) : 0.99 (t, J = 7.3 Hz, 3H), 1.38-1.49 (m, 

4H), 2.96-2.99 (m, 2H), 7.37-7.39 (m, 3H), 7.87-7.91 (m, 3H), 8.26 (br s, 1H), 

10.36 (br s, 1H) 
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> = ^-fe *#;WW>(200 mg, 0.850 mmoDfr^ rt?£$J 3(168 mg, 
62%)£*§fco 

iH NMR (270 MHz, CDCla) 8(ppm) : 0.96 (t, J = 7.3 Hz, 3H), 1.25-1.34 (m, 
1H), 1.36-1.54 (m, 2H), 1.68-1.80 (m, 1H), 2.18 (s, 3H), 2.20-2.26 (m, 1H), 2.26 
(s, 3H), 2.99-3.10 (m, 1H), 7.22 7.40 (m, 5H), 8.22 (br s, 1H) 

mum ^ Ub&®4) 

xa l : mmm l ©xg l tmwtk b•r^ -f V7D k ;v (7 x^;v) ^ # ; >(608 

mg, 4.10 mmoO^ct^^-fe 5: fDWV K(364 mg, 3.99 mmoDfr£>, V7P 
tr;i/ (7i-jl/) * $ J >=^^-fe* *;W^\/>(613mg,68%)^feo 
iH NMR (270 MHz, DMSO-de) 8(ppm) : 1.07 (d, J = 6.9 Hz, 6H), 2.82 (m, 1H), 
7.28 (br d, J = 6.3 Hz, 2H), 7.51-7.60 (m, 3H), 7.78 (br s, 1H), 8.23 (br s, 1H), 
8.43 (br s, 1H) 

X@2 :^Sfe^JlOXjg2hlU^fcb'r^ ±ET?^6nfc-fV7 , D^;i/ (7i- 
;V) > = 5 L ^--fe^*;W^^>(300mg, 1.36mmoDfr£K <b^tl4(217mg, 

52%)£f#fco 

iH NMR (270 MHz, CDCla) 6(ppm) : 1.04 (d, J = 6.9 Hz, 3H), 1.13 (d, J = 6.9 
Hz, 3H), 2.09 (s, 3H), 2.19 (s, 3H), 3.86 (m, 1H), 7.25-7.36 (m, 3H), 7.75 (br d, 
J = 7.3 Hz, 2H), 8.08 (br s, 1H) 

# J >(649 mg, 4.00 mmo]):fe X */W*i> M367 mg, 4.03 mmoDfr 

5 (130 mg, 10%)£f#fco 
iH NMR (270 MHz, CDCla) 8(ppm) : 0.60-0.98 (m, 4H), 1.84 (s, 3H), 2.34 (s, 
3H), 2.45 (m, 1H), 7.20-7.35 (m, 3H), 7.54 (br d, J = 8.7 Hz, 2H), 9.40 (br s, 
1H) 
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m^jicis tmrntLx, ^W7i;>(o.2o g, 2.19 

mmoDjB&TFT-tt^-tDWW F(400 mg, 2.20 mmo#fe N flj-&tl6(l50 mg, 
29%)tf#fco 

J H NMR (270 MHz, CDCla) 8(ppm) : 1.89 (s, 3H), 2.32 (s, 3H), 7.25-7.52 (m, 
10H), 9.13 (br s, 1H) 

x@ 1 : mum 1 ©x*i 1 tmufc UT^ 4 ^i/^-fe ^ #;w?i> k(i.oo g, 

9.51mmol):feJ;TJ t 7 > -te h7i^ >(l.33mL, 11.4mmol)fr£>, T-fe Ylx-J > = 

4 -^5=-;i/^^-fe ^ #;W\*\/>(1.51 g, 77%)£f# tco 

P< ^l/^-fe ^ *;W^/>(1.00 g, 9.51 mmoDfr^ 7 (1.03 g, 47%)£f# 

p 

*H NMR (270 MHz, DMSO-de) 8(ppm) : 2.21 (s, 3H), 2.23 (s, 3H), 2.26 (s, 3H), 
3.4l(s, 3H), 7.28-7.36 (m, 5H) 

«^J8 «bl!r«:fcJ;lMbl§r$l9) 

60%*^b^hU^A(llO mg, 2.70 mmol)©N, N-^^*M?^ H 
(10.0 mDlIt, H»J 1 T**§ £> tlfc'fb'&tl 1 (50.0 mg, 1.80 mmoD^JP;^ g 
ST*30#|?gjft#Lfco RMt3^>fb^^(0.22mL,2.70mmo])*JPX.. 2 £ 

{3^St!i2^^tfeo SMt5%Sft7> ; E-') Azk&i&£Jn;^ 

7^-(^ac^;i / /n-^-y-> = l/l)t:Ti^®U tf?&tj8(l20 mg, 22%) 

&iWb£-tJ 9 (330 mg, 60%)£f#fc o 

<b^8 

iH NMR (270 MHz, CDCls)8(ppm) : 1.19 (t, J = 7.0 Hz, 6H), 2.23 (s, 3H), 2.41 
(s, 3H), 3.26 (q, J = 7.0 Hz, 4H), 7.21-7.45 (m, 5H) 

<fbi^tJ9 
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*H NMR (270 MHz, CDCI3) 8(ppm) : 1.36 (t, J = 7.2 Hz , 3H), 2.24 (s, 6H), 
2.37 (s, 3H), 3.91 (q, J = 7.2 Hz, 2H), 7.22-7.41 (m, 5H) 

H»l 8 ^^(3 It, «^IJ 1 ff# £>ft;Hb1^3 1 (0.50 g, 1.80 mmoD&J; 
t>*3'Xbn-7 0 D lf;K0.26 mL, 2.70 mmol)fr£>, <b^t) 1 0(0.15 g, 26%)* £ 
TWb-&tJ 1 1 (0.27 g, 48%)£1#fco 

ih-t*m 1 0 

iH NMR (270 MHz, CDCI3) 8(ppm) : 0.89 (t, J = 7.6 Hz, 6H), 1.61 (br q, J = 
7.6 Hz, 4H), 2.27 (s, 3H), 2.40 Cs, 3H), 3.14 (br t, J = 7.3 Hz, 4H), 7.21-7.47 (m, 
5H) 

<b#&r 1 1 

*H NMR (270 MHz, CDCI3) 8(ppm) : 1.00 (t, J = 7.3 Hz, 3H), 1.74-1.82 (m, 
2H), 2.28 (s, 6H), 2.36 (s, 3H), 3.75-3.86 (m, 2H), 7.21-7.44 (m, 5H) 

n»j 1 0 {ih^m 1 2 * x w\&m 1 3 ) 
mmm 8tmwt£hx, mmm 1 -ef#e> ^tdh^m 1 (500 mg, 1.80 mmoi)** 

^-fb^>^;K0.32 mL, 2.70 mmoDfr^ ih&m 1 2 (120 mg, 16%)* <tW^ 
til 3(0.22g,33%)£f#fc o 

{b^ 1 2 

* 

*H NMR (270 MHz, CDa 3 )6(ppm) : 2.24 (s, 3H), 2.46 Cs, 3H), 4.43 (s, 4H), 
7.14-7.49 (m, 15H) 

1 3 m NMR (270 MHz, CDCla) 8<ppm) : 2.16 (s, 3H), 2.26 (s, 3H), 2.36 
(s, 3H), 5.11 (br s, 2H), 7.22-7.38 (m, 10H) 

HJ£#J1 1 Mbiirtil 4) 

51.8 mmol)fc*&7j<f1^(4.90 mL, 51.9 mmolX tf U ^>(8.40 mL, 104 mmoM 

ira*^ gmx*i2mmm$Ltzo Kmm*m&mMvtz'&, mm^jK 2 mom, 
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_^dp-9-> = i/i)t-Cifi^U flS-&» 1 4(9.22 g, 76%)£#fc» 

iH NMR (270 MHz, DMSOde) 8<ppm) : 2.12 (s, 3H), 2.31 (s, 3H), 6.49 (br s, 

2H), 7.21-7.41 (m, 5H) 

g%0J12 Ub-»15) 

HJS#] 7 T*t# 6 flfc-fb^* 7 (550 mg, 1.89 mmol) * N , N - V * ^)^)\/ A 7 
^ K(l0.0mL)M^U 60%7jC5^b^bU£A(0.23g, 5.75mmol)£;&P3., 

fc7>^-£A*i^T?i5^b;fc&> &*M±hU£A-CS&«U ««&$*E 
> = l/l)£Tlti£U fb£^ 1 5(0.31 g, 66%)^#feo 

iH NMR (270 MHz, CDCQ 6(ppm) : 2.17 (s, 3H), 2.41 (s, 3H), 2.91 (br d, J = 
5.0 Hz, 3H), 3.92 (br s, IH), 7.25-7.47 (m, 5H) 

HMI13 (fb-£tll6) 

60%*^^ h U £A(50.0 mg, 1.20 mmol)©N , N - 3\>t/*;i/ A 5* h* 
(2.0 mL)^{3. H»J 1 1 -ei§ 6 tufc-fb^ 1 4 (100 mg, 0.41 mmoMiP;^ 
g$rC30#H&# bfco £J5&S£fc 3 V4h* ^M0.08 mL, 1.24 mmol)£j!jP;^ £ 

^l/T-ttfflbfco «*MI*«ailPttMb^ b U ^ ATk^ST^bfc^ 

7>f-(^xf;V/n-^> = l/l)CtiiU <b^l 6(70.0 mg, 
67%)=H#fco 

iH NMR (270 MHz, CDCla) 5(ppm) : 2.26 (s, 3H), 2.41 (s, 3H), 2.91 (s, 6H), 
7.23-7.48 (m, 5H) 

mum 1 2 ^imtb-^ 1 ex^n^titdt^ 1 9(1.00 g, 

59 



WO 03/051854 PCT/JP02/12961 

3.13 mmo])fr£, {b&iB 1 7 (580 mg, 71%)£?#fco 

m NMR (270 MHz, CDCla) 8(ppm) : 1.13 (t, J = 7.2 Hz, 3H), 2.39 (s, 3H), 2.61 
(q, J = 7.2 Hz, 2H), 2.88 (d, J = 6.3 Hz, 3H), 4.02 (br d, J = 6.3 Hz, 1H), 
7.22-7.38 (m, 5H) 

mam is (fc&mis) 

MMM 1 4T*l#^tlfe'fb-&tl 1 7(100 mg, 0.38 mmoOfcT-fe h >(2.0 mDt 
JgjBU ^fbTHz^MO.15 mL, 2.11 mmol\ trU^>(0.15 mL, 1.85 mmoDfc 

Sit* i/ »J MM 5 A£ P7 h ^5 7 * —i^^)V/n-^V-> = 1/2) 

fctawRu \\&m 1 8(0.07 g, 59%)&f#fco 

*H NMR (270 MHz, CDCla) 8(ppm) : 1.12 (t, J = 7.6 Hz, 3H), 2.27 (s, 3H), 2.35 
(s, 3H), 2.65 (q, J = 7.6 Hz, 2H), 3.45 (s, 3H), 7.23-7.42 (m, 5H) 

mmm 1 6 1 9 ) 

mMM 7 ©Xig 1 T*f# £> tl^T-fe h 7 x y > = 4 - P< ^A^^-b ^ A/WW > 
(2.00 g, 9.66 mmoD£M7j<7*D tT^->^(8.67 mL, 67.6 mmol)£ Jp3.> 100°Cr3 

mmMmthtco Rmfuvifm^?^ 2 moVLTmiti- h u •> atk^^jp 

bfeo ^> U * y 7A^D?h^77^ -(WW*-?-*/ n -'s 

*tf> = l/#fcT»»lU <b^l 9(l.39g,45%)£*#fc 0 
! H NMR (270 MHz, CDCI3) 8(ppm) : 1.12 (t, J = 7.3 Hz, 3H), 1.17 (t, J = 7.5 
Hz, 3H), 2.36 (s, 3H), 2.54 (q, J = 7.3 Hz, 2H), 2.66 (q, J = 7.5 Hz, 2H), 3.45 (s, 
3H), 7.21-7.42 (m, 5H) 

mmm 1 7 uh-gr® 2 0 > 

HJfiflll BfcBfilfcl/^ HStS^J7CDXaiT?f#3)llfeT-fe h7xy >=4- 
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^;^*-k^#;WS\/>(2.00 g, 9.66 mmd)*J:tJ f «t2KB»(ll.l mL, 67.8 
mmol)^e>> ik^mi 0(1.55 g, 46%)£*#fco 

m NMR (270 MHz, CDCla) 8 (ppm) : 0.95 (t, J = 7.3 Hz, 3H), 0.98 (t, J = 7.4 
Hz, 3H), 1.15-1.78 (m, 4H), 2.35 (s, 3H), 2.49 (t, J = 7.3 Hz, 2H), 2.61 (t, J = 
7.4 Hz, 2H), 3.45 (s, 3H), 7.21-7.42 (m, 5H) 

mm 1 8 uh&yn 2 1 ) 
mm 1 6 1 mmt lt, mm i on 1 x-mz titer* h ? x j > = 4 - 

^^;i/^^-fe^*;Wty>(2.00 g, 9.66 mmbO^AV^Jcf VBIt(ll.2 mL, 
67.5 mmoDfr & s ffr&tl 2 1 (1.43 g, 43%) „ 

m NMR (270 MHz, CDCI3) 8(ppm) : 1.05-1.25 (m, 12H), 2.34 (s, 3H), 2.99 (q, 
J = 7.3 Hz, 1H), 3.25 (q, J = 7.5 Hz, 1H), 3.50 (s, 3H), 7.21-7.45 (m, 5H) 
mm 19 Wb<&4&2 2) 

X*§ 1 : ^&fi#ij 1 Olg 1 fcl^BSfc IT, T-te h >(4.8 g, 40 mmoD* .fclJ^Jttz 
$jb/kW K(364mg, 3.99mmoDfr£>T-fe h> = ^-fe^#;WS\/>(215 mg, 
41%)£*§fc 0 

iH NMR (270 MHz, DMSOde) 8(ppm) : 1.89 (s, 3H), 1.91 (s, 3H), 7.51 (br s, 
1H), 7.98 (br s, 1H), 9.90 (br s, 1H) 

2 : 1 ©XH2 iBIttfc LT> ±iBT'1#S>*lfcT-fe h>=3=-*-fe 

;W\*\/>(l50mg, 1.14mmol)A>e>, <h&%}2 2(151 mg, 61%)£f#fc„ 
!H NMR (270 MHz, CDCla) 8(ppm) : 1.98 (s, 6H), 2.19 (s, 3H), 2.20 (3, 3H), 
9.06 (br s, 1H) 

2 0 ({b&® 2 3 ) 

X@ 1 : £ga&$| 1 (DIM 1 fcl^filfc bTs 2 -^MJV >(401 mg, 4.00 mmol) 
^ct^^-fe ^ */WtS> H(364mg, 3.99 mmoDfr 2 -'vfriJV >=^^-fe * 
JjJtoVj >(671 mg, 97%)£|§fco 

!H NMR (270 MHz, DMSOds) 8(ppm) : 0.88 (t, J = 6.9 Hz, 3H), 1.23-1.31 (m, 
2H), 1.41-1.50 (m, 2H), 1.88 (s, 3H), 2.17-2.23 (m, 2H), 7.44 (br s, 1H), 8.02 

« 
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(br s, 1H), 9.88 (br s, 1H) 

-fe ^ JtJ)WVj >(300 mg, 1.73 mmoDfr £> N {b-£$J 2 3 (255 mg, 57%)£f#fco 
iH NMR (270 MHz, CDCla) 8(ppm) : 0.90 (t, J = 6.9 Hz, 3H), 1.23*1.38 (m, 
3H), 1.52-1.56 (m, 1H), 1.84-2.18 (m, 1H), 1.97 (s, 3H), 2.18 (s, 3H), 2.19 (s, 
3H), 2.44-2.55 (m, 1H), 8.68 (br s, 1H) 
H»J 2 1 «h&® 2 4 ) 

X@ 1 : mMM 1 Oil 1 tmUfc Its ^>^;i/T-fe h >(593 mg, 4.00 mmol) 
:fc iTJ^^-b ^ #;Wt^ H(367 mg, 4.03 mmoDfr^ -x>^;i/T-fe h > = 5 L ^"'fe 
5. il)WWy (188 mg, 89%)£*#fco 

*H NMR (270 MHz, DMSO-de) 8(ppm) : 1.92 (s, 3H), 2.52 (m, 2H), 2.84 (m, 
2H), 7.14-7.30 (m, 5H), 7.43 (br s, 1H), 8.03 (br s, 1H), 9.94 (br s, 1H) 

r^-fe 5. #;WW >(300 mg, 1.36 mmol)*^ -ffcr&tl 2 4 (382 mg, 92%) £f#fco . 
iH NMR (270 MHz, CDCI3) 8(ppm) : 2.00 (s, 3H), 2.17 (s, 3H), 2.13 (dd, J = 
2.3, 10.2 Hz, 1H), 2.19 (s, 3H), 2.59 (dd, J = 2.2, 10.2 Hz, 1H), 2.87 (br d, J = 
12.2 Hz, 1H), 2.95 (br s, J = 11.8 Hz, 1H), 7.14-7.29 (m, 5H), 8.39 (br s, 1H) 

mmm2 2 «b-£«5) 

Xig 1 : MMM 1 ©Xig 1 fcHfifcfc bT> U ^VT-fe h >(610 mg, 4.17 

mmoD*5 £ V ^^-fe 5. jj )W K (371 mg, 4.07 mmol)*- ^^>^Ur>7"feh 
>=^-b ^ #;WW >(730 mg, 80%)£*§fco 

iH NMR (300 MHz, CDCI3) 8(ppm) : 2.13 (s, 3H), 6.89 (d, J = 16.8 Hz, 1H), 
7.10 (d, J = 16.8 Hz, IH), 7.27-7.41 (m, 3H), 7.43-7.56 (m, 2H), 7.78 (br s, IH), 
8.26 (br s, IH), 10.27 (br s, IH) 

X@2 :HJ|g^Jl©Xg2^^t:tT> ±IB"C^f>^fc^>^U7 s >T-bb> 
= 5=-^-b ^ *;WV/>(300 mg, 0.889 mmol)^^, 4b-£tl 2 5 (195 mg, 72%) 

62 



WO 03/051854 



PCT/JP02/12961 



iH NMR (300 MHz, DMSO-de) 8(ppm) : 2.13 (s, 3H), 2.15 (s, 3H), 2.23 (s, 3H), 
6.62 (d, J = 12.2 Hz, 1H), 6.65 (d, J = 12.2 Hz, 1H), 7.20-7.39 (m, 5H), 8.57 (br 
s, 1H) 

H»J2 3 (M2 6) 

Xig 1 : l ©Xg l £ fflfflZ It, 5 - y ±S >(569 mg, 4.00 mmo]);fc«fc 

tf^^-"fe #;W^ K(364 mg, 3.99 mmoDfr £>> 5 >=5 L ^-fe 5. #;Wt 

V >(553 mg, 64%) fcfffc 0 

!H NMR (270 MHz, DMSO-de) 8(ppm) : 0.87 (t, J = 6.9 Hz, 6H), 1.20-1.53 (m, 
8H), 2.17-2.22 (m, 2H), 2.31-2.37 (m, 2H), 7.40 (br s, 1H), 8.00 (br s, 1H), 
10.03 (br s, 1H) 

X %)WJ >(300 mg, 1.39 mmoDfr^ ih&%0 2 6 (245 mg, 59%)£#fco 
*H NMR (270 MHz, CDCla) 8(ppm) : 0.90 (t, J = 6.9 Hz, 6H), 1.18-1.37 (m, 
6H), 1.55-1.63 (m, 2H), 1.77-1.88 (m, 2H), 2.18 (s, 3H), 2.19 (s, 3H), 2.45-2.56 
(m, 2H), 8.90 (br s, 1H) 

mmm 2 4 (^ti 2 7 ) 

X@ 1 : HS&#) 1 ©Xig 1 £ bT\ a-7 1 h^D >(604 mg, 4.13 mmol)*5 
i^^^-fe 5. */W*$> F(368 mg, 4.04 mmoDfr £k a-'r h 5 D >=^-fe ^ * 
;W 1 Vf > (797 mg, 88%) % % fc 0 

*H NMR (270 MHz, DMSO-de) 8(ppm) : 1.78-1.82 (m, 2H), 2.65-2.75 (m, 4H), 
7.15-7.27 (m, 3H), 7.97 (br s, 1H), 8.20-8.40 (m, 2H), 10.10 (br s, 1H) 

•fe * #;WV./>(300 mg, 1.37 mmoDfr 7(324 mg, 78%)£f#fco 

!H NMR (270 MHz, CDC1 3 ) 8(ppm) : 1.89 (s, 3H), 2.09-2.22 (m, 2H), 2.28 (s, 
3H), 2.36-2.41 (m, 1H), 2.80-2.86 (m, 2H), 2.97-3.08 (m, 1H), 7.01 (br d, J = 
8.6 Hz, 1H), 7.08-7.18 (m, 2H), 7.40 (br d, J = 7.3 Hz, 1H), 9.24 (br s, 1H) 
H5fg#|2 5 ab^%2 8) 
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l£ 1 : m&ffl 1 ©xa 1 tmmt bT\ B— r P >(607 mg, 4.15 mmo]):fc 
.fclF^tf-te S h*(379mg, 4.16 mmol)fr£K 6— r- h 5 D > = ^-b * ft 

;i/A\/>(684mg, 75%)£f#fc 0 

x*12 :mffimi<DJM2}imWik\sX, ±fBT*f#£tifc 6-5 1 h7D> = ^ 

•fe ^ -tofrJVj >(334 mg, 1.53 mmal)fr fb^tl 2 8 (301 nig, 65%)£#fc 0 
*H NMR (270 MHz, DMSOde) 6(ppm) : 2.12 (s, 3H), 2.15-2.30 (m, 1H), 2.24 
(s, 3H), 3.05-3.09 (m, 2H), 3.14 (br d, J = 15.8 Hz, 1H), 3.23-3.41 (m, 1H), 4.38 
(br d, J = 15.8 Hz, 1H), 6.99-7.00 (m, 1H), 7.02-7.25 (m, 3H), 8.42 (br s, 1H) 
HSS0<J2 6 ab^%2 9) 

X*l 1 : H»J 1 (DTM 1 IT, 1 >(i.06 g, 8.00 mmol)*5 

v 

£X?3-*-te K i3)WW K(740mg, 8.12 mmoDfr£> x 1 — f >=^^-fe 5. * 
;W^/>(l.54 g, 94%)£#fco 

!H NMR (270 MHz, DMSOde) 6(ppm) : 2.85-2.89 (m, 2H), 3.03-3.08 (m, 2H), 
7.28-7.38 (m, 3H), 7.87 (br d, J = 7.6 Hz, 1H), 7.92 (br s, 1H), 8.17 (br s, 1H), 
10.2 (br s, 1H) 

XS2 :^m©X@2i:|fj|$fcLTx XIBT'tf^tife 1 — i 
-fe^*;Wty>(300mg, 1.46mmo])fr£>, tfj-£#j2 9(184 mg, 44%) £#fc 0 
iH NMR (270 MHz, CDCla) 8(ppm) : 2.17 (s, 3H), 2.24 (s, 3H), 2.58-2.65 (m, 
1H), 2.96-3.07 (m, 1H), 3.13-3.21 (m, 2H), 7.15-7.27 (m, 3H), 7.32-7.37 (m, 
1H), 9.60 (br s, 1H) 

mmm27 ut^3o) 

X^ 1 : mS&M 1 ©X@ 1 tmUfc S/^ P^ -tfV >(393 mg, 4.00 mmol) 
£<fct>*?-;t-fe ^ iJJW^y K(364 mg, 3.99 mmaOfrg^ S/^P^+JV >=^-fe 
^ 3f7;WV,f >(479 mg, 70%)£f# fc G 

iH NMR (270 MHz, DMSO-de) 8(ppm) : 1.55 (br s, 6H), 2.19-2.23 (m, 2H), 
2.38 (br s, 2H), 7.50 (br s, 1H), 7.93 (br s, 1H), 10.13 (br s, 1H) 

x&2 :^WJl©x@2i:|si^{ctT> ±!BT-f#e,tLfci/^D^-tf-y >=9=- 
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^--fe 5. >(200 mg, 1.17 mmoDfr 3 0 (214 mg, 72%)£f# fco 

iH NMR (300 MHz, CDCla) 8(ppm) : 1.25-1.53 (m, 3H), 1.58-1.68 (m, 1H), 
1.81-1.86 (m, 2H), 2.03-2.08 (m, 2H), 2.16 (s, 3H), 2.17 (s, 3H), 2.90-3.01 (m, 
2H), 7.95 (br s, 1H) 

mmm2 8 uh&m 3 n 

USS^J l ©x@ I*5<kt>*xg2 iiUJifc bt\ 2 >(452 mg, 

4.10 mmoD^Tf^-fe ^^W^ h*(377 mg, 4.14 mmoDfr£K ft-&tl3 1 
(214mg,20%)£|§fco 

iH NMR (270 MHz, CDCls) 8(ppm) : 1.32-1.67 (m, 5H), 1.76-1.89 (m, 2H), 
2.18 (s, 3H), 2.19 (br s, IH), 2.21 (s, 3H), 2.26 (br s, IH), 3.60 (br d, J = 13.9 
Hz, IH), 8.20 (br s, IH) 

fmm 2 9 «b^tn 3 2 ) 

^5^Jl©x@li?J;tfX@2i:^t:LT^ l'-T-fe hi~7 b>(344 mg, 

2.02 mmol)£J;T>*^:t-k^:fc;W\*^Kl90 mg, 2.08 mmol)fr£>, it^3 2 
(214mg,32%)£f#fco 

iH NMR (270 MHz.CDCla) 6(ppm) : 2.06 (s, 3H), 2.07 (s, 3H), 2.33 (s, 3H), 
7.45-7.65 (m, 4H), 7.89-7.99 (m, 3H), 11.50 (br s, IH) 
. H»J3 0 (^#13 3) 
Xigl : mMmiOTM 1 ^lifcbT\ 2'-T-feh:>-7b>(342 mg, 2.10 
mmoD&itf^-fe^ *;W^S? H(189 mg, 2.07 mmoDfrSK 2'-T-fe h±7 h 
>=^#-fe ^ *;WW>(448 mg, 92%)£f#fco 

iH NMR (270 MHz, DMSO-cU) 8(ppm) : 2.42 (s, 3H), 7.53 (m, 2H), 7.86-8.05 
(m, 4H), 8.28-8.34 (m, 3H), 10.28 (br s, IH) 

X@2 : HJ!6^Jl©xa2^|lia^UT> ±IBT*f#^>tlfe 2'-T-fe ht7h> = 
^^--b * jb/W W >(250 mg, 1.03 mmoDfr £k ft-a tl 3 3 (302 mg, 90%)&f#fc o 
iH NMR (270 MHz, DMSOde) 8(ppm) : 2.02 (s, 3H), 2.22 (s, 3H), 2.38 (s, 3H), 
7.51-7.55 (m, 3H), 7.85-7.95 (m, 4H), 11.68 (br s, IH) 
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mmm3 1 (ft^ti3 4) 

x@ i : mmm i ©ig i tmut tt> 2 -t^ky. u ^X485 mg, 4.00 

mmoO^cfc^^-fe 5. iJJV^J h*(369 mg, 4.05 mmoDfr 1 - ( 2 - t! U ^ 

;V) x# J > = ttJz ^ #;W^./>(694 mg, 88%)£f#fco 

iH NMR (270 MHz, DMSOds) 8(ppm) : 2.38 (s, 3H), 7.37 (br t, J = 6.3 Hz, 

1H), 7.78 (br t, J = 7.2 Hz, 1H), 8.13 (br s, 1H), 8.40 (br s, 1H), 8.41 (br d, J = 

8.2 Hz, 1H), 8.56 (br d, J = 6.6 Hz, 1H), 10.31 (br s, 1H) 

Xg 2 : MMM 1 ©Xig 2 £ ±IBT?# 6 tlfc 1 - ( 2 — tT U 

x£ y >=5=-^-fe ^*;W^/>(304 mg, 1.56 mmoDfrfe. fla£-$!J3 4(160 mg, 
37%)£|ffco 

iH NMR (270 MHz, CDC1 3 ) 8(ppm) : 2.09 (s, 3H), 2.26 (s, 3H), 2.42 (s, 3H), 
7.17 (br t, J = 6.9 Hz, IH), 7.38 (br d, J = 8.2 Hz, IH), 7.68 (br t, J = 7.7 Hz, 
IH), 8.44 (br s, IH), 8.58 (br d, J = 6.3 Hz, IH) 
H»J3 2 Ub£t>3 5) 

JM 1 : 9&m 1 OIS 1 fcTOfc: bT> V(484 mg, 4.00 

mmoD&iTJ^tf-fe ^ M388 mg, 4.00 mmoDfr 1 - ( 3 - tT >j 

)V) x# y >=^^-fe 5. iiJWVj >(722 mg, 93%)£f#fco 

iH NMR (270 MHz, DMSO-de) 8(ppm) : 2.32 (s, 3H), 7.32-7.42 (m, IH), 8.07 

(br s, IH), 8.29-8.34 (m, 2H), 8.54-8.57 (m, IH), 9.09 (br s, IH), 10.32 (br s, 

IH) 

xg 2 : mmm 1 ©ig 2 *: mmx. lt> ±ibt^# & n/t 1 - ( 3 - t? $w 

x^ y > = ^-fe ^ *;Wt^>(205 mg, 1.05 mmol)fr £^ <fb"&$l3 5(213 mg, 
72%)£f#fc 0 

iH NMR (270 MHz, CDCI3) 8(ppm) : 2.14 (s, 3H), 2.21 (s, 3H), 2.39 (s, 3H), 
7.31 (br dd, J = 5.4, 7.9 Hz, IH), 7.75 (br d, J = 7.9 Hz, IH), 8.52 (br d, J = 5.4 
Hz, IH), 8.72 (br s, IH), 9.08 (br s, IH) 

mmm 3 3 ut&m 3 6) 
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Ig 1 : $*MM 1 ©1*1 1 tmWlbl LX, 4 -T-fe^l/tf D ^>(507 mg, 4.19 

mmoDiScfcLI^^-fe ^ K(408 mg, 4.46 mmoOfr £> N 1 - ( 4 - bf U 

;V) y >=^tf-fe *;W1^>(722 mg, 95%)£*#& 0 

X*i2 :£«^l0lS2i:HtSfc:i/tx ±fBTf» & tlfc 1 - 

x#y > = ^-b^*;W^y>(318 mg, 1.64 mmoDfr£>> fl?£$l3 6(389 mg, 

85%)£fffco 

iH NMR (270 MHz, CDCla) 6(ppm) : 2.16 (s, 3H), 2.25 (s, 3H), 2.35 (s, 3H), 
7.30 (d, J = 6.3 Hz, 2H), 8.46 (br s, 1H), 8.60 (d, J = 6.3 Hz, 2H) 

H»J3 4 (MH3 7) 

IS 1 : Hflfc#| 1 0X|1 1 £ TOfc UT ^ T-fe 5=-;i/b: 7 V >(489 mg, 4.00 mmol) 
fciUf^-fe S #;Wt$? F(366mg, 4.00 mmoDfr 1 - fcT^— /l>x* ^ > = 
^-fe ^ ijJW^J >(714 mg, 92%)£f#fc 0 

Ig2 :KEfifi«|l©xg2i:igafcUTx ±ffl*C&&*tfc 1 - tf^x;i/x*>> 
>=^^-b ^ #;Wt\/>(400 mg, 2.05 mmol)fr 3 7 (489 mg, 85%)£ 

*H NMR (270 MHz, CDCla) 8(ppm) : 2.16 (s, 3H), 2.26 (s, 3H), 2.42 (s, 3H), 
8.06 (br s, 1H), 8.46 (d, J = 2.7 Hz, 1H), 8.52 (dd, J = 1.7, 2.7 Hz, 1H), 8.71 (d, 
J = 1.7 Hz, 1H) 
f€»3 5 (Ib^i3 8) 

m 1 : 1 ©m 1 tmwuz lx, 2 -7tf;i/tD -M437 mg, 4.00 

mmol)i5<t^^-fe^*;W^^ F(374 mg, 4.09 mmoDfrf,, 1 - ( 2 — tT D U 

x* y > =^-^-b ^ #;W\W(408 mg, 55%)£*#fc 0 
HI 2 :mmmi(D2M2tmU£.\sX> ±t&xnt>tltzl- (2-tfn»j;i/) 

x^y > = ^^--fe^*;W^V>(314 mg, 1.72 mmol)fr£>, ^-£#13 8(504 mg, 
95%)£*#fco 

iH NMR (270 MHz, CDCla) 6(ppm) : 2.12 (3, 3H), 2.21 (s, 3H), 2.38 (s, 3H), 
2.55 (s, 3H), 6.17-6.22(m, 2H), 7.11 (brs, 1H), 8.13 (br s, 1H) 
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mum 3 6 (rt»#»3 9) 

igi :$mmi<DxmitmwikL~c* i-T^jvy^y^u mg, 4.00 

mmol)*5 ^ # >WtS? K(368 mg, 4.03 mmoDfr £> > 1 - ( 2 - 7 U 
x^ / > = ^-fe 5: *;W^V>(441 mg, 60%)£*§fc o 

x@ 2 : H»J 1 ©Xg 2 UT\ ±I3T*#^ tifc 1 - (2-7U;i/) ^ 

#y >=^^-fe ^*;WV/>(180 mg, 0.982 mmoDfr£>. flj"n%3 9(217 mg, 
83%)£f#fco 

!H NMR (270 MHz, CDC1 3 ) 8<ppm) : 2.13 (3, 3H), 2.22 (s, 3H), 2.30 (s, 3H), 
6.31 (m, 2H), 7.36 (br s, 1H), 8.43 (br s, 1H) 

Ifil : HJK^J 1 ©X3g 1 tnm^LX, 2-T-fe^;V^^-7^>(521mg,4.13 
mmoD*5«fct5^^-fe 5. ^j;W^$; M376 mg, 4.11 mmoOfrt,, 1 - ( 2 

y > = ^5fr-fe ^ jt^WtV >(636 mg, 78%)£f#fco 
Xg 2 : niMM 1 ©Xig 2 £ mWtt LT> ±fBT-f#£> ftfc 1 - ( 2 -fi-jV) 
x£ y >=9=-^-fe ^ >(498 mg, 2.50 mmoOfrks it^4 0(549 mg, 

78%)£f#fco 

iH NMR (300 MHz, CDCI3) 8(ppm) : 2.07 (s, 3H), 2.24 (s, 3H), 2.42 (s, 3H), 
6,89 (br t, J = 7.2 Hz, 1H), 7.06 (dd, J = 6.9, 7.2 Hz 1H), 7.24 (br d, J = 6.9 Hz, 
1H), 8.81 (brs, 1H) 

mms 8 w&&»4 1) 

8 t Ht&fc £g3B$| 3 7 T-ff 5. nfc-fb-&» 4 0 (260 mg, 0.918 

mmoOfr ^ ih&$>) 4 1 (148 mg, 52%)&f#fco 

t 

iH NMR (270 MHz, CDCI3) 8(ppm) : 1.36 (t, J = 7.0 Hz, 3H), 2.25 (s, 3H), 2.30 
(s, 3H), 2.43 (s, 3H), 3.92 (br q, J = 7.0 Hz, 2H), 6.91 (br t, J = 5.2 Hz, 1H), 
7.06 (br d, J = 5.2 Hz, 1H), 7.24 (br d, J = 5.2 Hz, 1H) 

mmm 3 9 at^m 42) 

ISgl : HKB^J lCDXai tmt&tLT^ 2-7-fe9Ml/-3-pWl/^7:n> 
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(561 mg, 4.00 mmol) JitfW ^ itJjW^P K(374 mg, 4.09 mmoDfr £> N 1 - 

(3-^^;i/- 2-^x-;i/) x^y >=^-fe$A;WV>T>(410 mg, 48%)£ 

1*12 :HBIfi^l©Xg2i:|qI*fcUTx ±!3Ti#£*ifc 1 - (3-pWI/-2 

;>=W 5. *;WN*^>(260 mg, 1.22 mmoDfr^ <b^4 

2(335 mg, 93%) 

*H NMR (270 MHz, CDCla) 8(ppm) : 2.02 (s, 3H), 2.19 (s, 3H), 2.24 (s, 3H), 
2.38 (s, 3H) 6.78 (d, J = 5.0 Hz, 1H), 7.07 (d, J = 5.0 Hz, 1H), 9.37 (br s, 1H) 

111 : £SSfi09 1 1 fcBttfcl/a 1- (^W [b] ft7i>-2- 
>f;i/) x^y>(705 mg, 4.00 mmol)^ 5 */W*S> K370 mg, 4.05 

mmoDfr^ 1- [b] ^7i>-2-^f;V) x# ^ >=^;fr-fe * # 

/Wt\7 2/(090 mg, 99%)£f#fco 

!H NMR (270 MHz, DMSO-ds) 8(ppm) : 2.40 (s, 3H), 7.36-7.41 (m, 2H), 7.45 
(brs, 1H), 7.81-7.90 (m, 3H), 8.42 (brs, 1H), 10.56 (brs, 1H) 

x=g2 :HJfi^lOXg2i:BItlK:bT> ±iBT^ £ ftfc 1 - (tW [b] 

#7 x>- 2 x# y ^ jb;W^./>(600 mg, 2.01 mmaDfrgK 

\\&m 4 3 (599 mg, 90%)£^fc o 

*H NMR (270 MHz, DMSO-de) 8(ppm) : 2.04 (s, 3H), 2.17 (s, 3H), 2.38 (s, 3H), 
7.31-7.40 (m, 3H), 7.79 (br d, J = 7.6 Hz, 1H), 7.89 (br d, J = 7.8 Hz, 1H), 
11.75 (br s, 1H) 

mmm 4 1 (fc&m 4 4 ) 

Igl : mmKDJimitmWilZhT, 3-7-fe^;i/?-;r7i>(520mg,4.12 
mmol)^<fc^^-fe ^ h*(366 mg, 4.00 mmoD.fr £^ 1 - ( 3 -f-x.— 

;V) x* y > = ^3|-fe 5. *;Wn*V>(839 mg, 98%)£f#fc„ 
iH NMR (270 MHz, DMSO-de) 8(ppm) : 2.27 (s, 3H), 7.52 (br d, J = 5.3 Hz, 
1H), 7.83 (br d, J = 5.3 Hz, 1H), 7.95 (br s, 1H), 8.22 (br s, 1H), 10.08 (br s, 
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1H) 

x^y > = 5^-fe ^>b;i/ny>(458 mg, 2.30 mmoDfr^ flj^ 4 4 (540 mg, 
83%)£#fco 

*H NMR (270 MHz, DMSOde) S(ppm) : 2.02 (s, 3H), 2.15 (s, 3H), 2.25 (s, 3H), 
7.05 (br d, J = 6.0 Hz, 1H), 7.37 (br s, 1H), 7.47 (br d, J = 6.0 Hz, 1H) 

mm 4 2 (fl3-&*H5) 

X*§ 1 : H»J 1 ©XSg 1 tmffik. tTs 2 -T-fe^^T^-;i/(379 mg, 4.15 
mmoD^iV^^-fe ^ K(366 mg, 4.00 mmol)fr£K 1 - ( 2 -^T^J U 

ft) x.$ J > = 3-*t 5. i))WWA7U mg, 90%)£|#fco 
*H NMR (270 MHz, DMSO-de) 6(ppm) : 2.42 (s, 3H), 7.67 (br s, 1H), 7.79 (br 
d, J = 4.3 Hz, 1H), 7.87 (br d, J = 4.3 Hz, 1H), 8.51 (br s, 1H), 10.65 (br s, 1H) 
Xig2 : mMm 1 ©X@2 fc^aifc: LXs ±!BTfft&*lfc 1 - ( 2 -^T^/U ;i/) 
> = ^-fe ^ #;WS\/>(374 mg, 1.87 mmol)fr£>> ih^%4 5(374 mg, 

45%)£f#fc 0 

m NMR (270 MHz, DMSO-de) 6(ppm) : 2.03 (s, 3H), 2.18 (s, 3H), 2.31 (s, 3H), 
7.74-7.79 (m, 2H), 11.70 (br s, 1H) 
«g^J4 3 «b-£tJ4 6) 

USS^J 1 Olg 1 £ .fctmsiS 2 £ HHifc: LT> 2'-^^V7th7iy >(627 
mg, 4.67 mmoD&.fctF^-fe ^ *;Wt$> h*(374 mg, 4.09 mmol)#£>> -fb-^^J 4 
6(l41mg, 10%)£#fc o 

m NMR (270 MHz, CDCI3) 8(ppm) : 1.99 (br s, 1H), 2.21 (s, 3H), 2.33 (s, 3H), 
2.38 (s, 3H), 7.15-7.20 (m, 3H), 7.38 (m, 1H), 8.90 (br s, 1H) 
HS(g^l4 4 «b#$j4 7) 

X@l : HWJ 1 ©II 1 3'-^5\M/T-fe h7^/>(540 mg, 

4.02 mrnoD^S ^^^-fe ^ *;Wt$> H(369 mg, 4.04 mmol)^f>, 3'-* f-JIT 
-fe h 7 1; > = f-^-b ^ jtJ/Wty>(791 mg, 89%)^fco 
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J ^ #;W\V>(300 mg, 1.36 mmol)fr£K -fb^4 7(316 mg, 79%) 

m NMR (270 MHz, CDCla) 8(ppm) : 2.15 Cs, 3H), 2.23 (s, 3H), 2.34 (s, 3H), 
2.37 (s, 3H), 7.01-7.09 (m, 1H), 7.19-7.30 (m, 3H), 7.90 (br s, 1H) 
fUfe$l4 5 m£®4 8) 

igl :HSE^Jloxjgii:|^fl(ifcu^ 4'-^^;v^-fe h7i/ >(536 mg, 

3.99 mmoD* itf^-fe ^*;WtS? F(382 mg, 4.19 mmoDfr £n 4'-*?)l7 
■te h 7 3lJ >=^^--fe 5. 7b;WS\/>(767 mg, 93%)£f#fc„ 
!H NMR (270 MHz, DMSO-de) 8(ppm) : 2.27 (s, 3H), 2.32 (s, 3H), 7.18 (d, J = 
7.9 Hz, 2H), 7.82 (d, J = 7.9 Hz, 2H), 7.88 (br s, 1H), 8.23 (br s, 1H), 10.15 (br 
s, 1H) 

XH 2 : mB&m 1 OJM 2 £ IT, ±«T!» & tifc 4 »- * h7i 
y y = 9=-^--fe$*;W1^>(200 mg, 0.965 mmol)frf, s ih^A 8(224 mg, 

80%)^Hfco 

!H NMR (270 MHz, DMSO-de) 8(ppm) : 2.06 (s, 3H), 2.24 (s, 3H), 2.31 Cs, 3H), 
2.36 (s, 3H), 7.13 (d, J = 8.3 Hz, 2H), 7.31 (d, J = 8.3 Hz, 2H), 8.40 (br s, 1H) 

mmm46 (fls£*4 9) 

Xil :HffiW10Xgli:TOfcbT> 2'-oi^;i/7 , D^^-7iy >(649mg, 

4.00 mmoOjS^tf^-fe ^ *;Wt3> h*(378 mg, 4.14 mmoDfr £k 2'-^)V7' 

P 1; >=^-fe 5. */Wt\/>(672 mg, 71%)^fe 0 

Xg2 : £g«B0!| 1©X@2 tmU^LX, ±mxn^tltz2'-x.^)iyu^ 

7 > = ^^-fe ^*;W\*\/>(300 mg, 1.27 mmoDfr^ {b-£$J4 9(759 mg, 

88%)£f#fco 

!H NMR (270 MHz, CDCI3) 8(ppm) : 1.13 (t, J = 6.9 Hz, 3H), 1.24 (t, J = 7.3 
Hz, 3H), 1.96 (s, 3H), 2.20 (m, 1H), 2.24 (s, 3H), 2.71 (m, 2H), 3.14 (m, 1H), 
7.13 (br t, J = 7.1 Hz, 1H), 7.21-7.26 (m, 2H), 7.51 (br d, J = 7.9 Hz, 1H), 8.87 
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(br S, 1H) 

Xgl '.nUMKDJimitmWlfcLX, V-t h^>7-feb:7x;>(601mg, 
4.00 mmoD^cfc^^-fe ^ jlfrrtV K(366 mg, 4.00 mmoDfr 2 '-^ 1^>> 
7tb7i y >=^-fe ^ #;WW>(891 mg, 92%)£#fc„ 

Xig2 : H»J lOXl2fc»lT, ±I3T*f#?>^fc2'-p< h^>T-fe h 
7i; > = ^^-fe ^#;W\*\/>(50.0 mg, 0.224 mmoDfr£>> <b^'t>5 0(64.0 
mg, 93%)£f# fc 0 

iH NMR (270 MHz, CDCla) 8(ppm) : 2.08 (3, 3H), 2.29 (s, 3H), 2.45 (s, 3H), 
3.87 (s, 3H), 6.90 (br t, J = 7.3 Hz, 1H), 6.91 (br d, J = 7.3 Hz, 1H), 7.06 (br d, 
J = 7.3 Hz, 1H), 7.27 (br t, J = 7.3 Hz, 1H), 8.31 (br s, 1H) 

mmm 4 8 «b^rti 5 1 ) 

xgi : mmm kdxhi tmm^hx, 3'-^ h^^T-feh 7xy>(6oi mg, 

« 

4.00 mmoD^cfctF^-fe ^*;W^ h*(377 mg, 4.12 mmo0^^> 3'-p< h^Ss 
7th7i; V = ^"te ^ %)WVj >(713 mg, 58%)£t#fco 
} H NMR (270 MHz, DMSO-d 6 ) 6(ppm) : 2.29 (s, 3H), 3.80 (s, 3H), 6.96 (br d, J 
= 7.9 Hz, 1H), 7.30 (br t, J = 7.9 Hz, 1H), 7.44 (br s, 1H), 7.46 (br d, J = 7.9 
Hz, 1H), 7.94 (br s, 1H), 8.28 (br s, 1H), 10.18 (br s, 1H) 

7x^>=5 L ^i-fe^*;WW>(500 mg, 2.24 mmoDfr ^^15 1(419 mg, 
71%)£^fco 

m NMR (270 MHz, CDC1 3 ) 6(ppm) : 2.10 (s, 3H), 2.30 (s, 3H), 2.34 (s, 3H), 
3.78 (3, 3H), 6.78 (br d, J = 7.9 Hz, 1H), 6.94 (br s, 1H), 7.01 (br d, J = 7.9 Hz, 
1H), 7.25 (br t, J = 7.9 Hz, 1H), 9.48 (br s, 1H) 
^6f6$I4 9 (<fb-»5 2) 

2.41 mmoD&cfcVf-tf-k ^ */W^ K(225 mg, 2.46 mmol)fr£> 4'-.* b3^> 
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T-fe hy x; > = ^J"fe ^ jb;WW>(448 mg, 83%)*^feo 

7aiy > = ^-fe^*;Wt^>(200mg, 0.896 mmoDiP^ 4b-&tl5 2(248 mg, 
90%)£f#fc o 

m NMR (270 MHz, CDCla) 8(ppm) : 2.06 (s, 3H), 2.24 (s, 3H), 2.35 (s, 3H), 
3.78 (s, 3H), 6.84 (d, J = 8.6 Hz, 2H), 7.36 (d, J = 8.6 Hz, 2H), 8.56 (br s, 1H) 

mmmso 5 3 ) 

4.04 mmol)j3<fctJ r ^^-fe 5. jj)WW K(385 mg, 4.12 mmo])fr£>. 2'-7)\/*V 

7^h7x^> = ^ *;W^; >(704 mg, 83%)£ltfco 

iH NMR (270 MHz, DMSOde) 8(ppm) : 2.29 (s, 3H), 7. 19-7.28 . (m, 2H), 

7.40-7.48 (m, 1H), 7.74-7.80 (m, 2H), 8.30 (br s, 1H), 10.34 (br s, 1H) 

Xig2 : 1 ©X*I 2 tmU^LX, ±IBT*f# $>tlfc 2'-7;i/^DT-fe h 

7 x y > =^-fe * jb/W W >(200 mg, 0.948 mmoD^f.^ fb-£#7 5 3 (199 mg, 

71%)£f#fc 0 

!H NMR (270 MHz,CDCl 3 ) 8(ppm) : 2.05 (s, 3H), 2.26 (s, 3H), 2.40 (s, 3H), 
7.01-7.12 (m , 2H), 7.23-7.31 (m, 2H), 8.68 (br s, 1H) 

mum 5 1 dh&m 54) 

x;g l : 1 cdx® l ntKd bT\ 3 '- 7)V*U ?*> Y 7 x; >(553 mg, 

400 mmol)43<kW^-fe ^ */Wt$> M372 mg, 4.07 mmo])fr£>> 3'-7;i/^D 
7th7x; >=^"fe ^ #;WW>(772 mg, 92%)£f# tzo 
m NMR (270 MHz, DMSOde) 8(ppm) : 2.29 (s, 3H), 7.17-7.24 (m, 1H), 
7.38-7.46 (m, 1H), 7.69 (br d, J = 8.9 Hz, 1H), 7.88 (br d, J = 11.2 Hz, 1H), 
8.09 (br s, 1H), 8.31 (br s, 1H), 10.24 (br s, 1H) 

x@2 : mum i©x^2 tmmthXs ±Mxm ^fe3'-7MD7tb 

7x; >=3^-fe ^*;WNW(233 mg, 1.10 mmoDfr£>> <t&%05 4(242 mg, 
74%)£f§fco 
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m NMR (270 MHz, CDCI3) 8(ppm) : 2.08 (s, 3H), 2.26 (s, 3H), 2.35 (s, 3H), 
6.92-6.99 (m, 1H), 7.07-7.13 (m, 1H), 7.18-7.22 (m, 1H), 7.28-7.34 (m, 1H), 
8.54 (br s, 1H) 

mms 2 uh&®5 5) 

Xgl : H^m©I*Sl £|siM§fcUT> 4'-7MD7t h 7 x ^ >(553 mg, 
4.00 mmoD^cfc^^-fe^*;!/^^ H(376 mg, 4.11 mmoDfr^ 4'-7^P 
T-fe h 7 1; > = 3^-fe ^ *;WtV ><769 mg, 91%)£*tfco 
1^2 : mWM 1<DX;|§2 ^TOfctTs ±fHT-^^nfc4'-7;i/^-DT^ h 
7i; >=9^-te5.:fc;WW>(208mg, 0.986 mmoOfr^ ^^15 5(251mg, 

86%)£f#fco 

iH NMR (270 MHz, CDCU) 8(ppm) : 2.14 (s, 3H), 2.22 (s, 3H), 2.36 (s, 3H), 
6.98-7.05 (m, 2H), 7.38-7.44 (m, 2H), 8.09 (br s, 1H) 
£%0J5 3 tfb#t/5 6) 

111 '.m&miozmitmn^Lx, v-tvur^Y? mg, 

2.23mmoD£<k , U f ^:t-fe^:i/;W^ F(l94mg, 2.12 mmol)*^ 2'-^DD7 

► 

th7iy>=W ^£;WW>(362 mg, 58%) ^ff fco 

X@2 : gQfifc|l©Xg2fclTOfcl/^ ±fBT*f# 2'-^ PDTMz h7i 

y > =^^-fe ^ £;W\V>(200 mg, 1.14 mmoDfr £ > \\&% 5 6 (347 mg, 97%) 

m NMR (270 MHz, CDCla) 8(ppm) : 1.98 (s, 3H), 2.23 (s, 3H), 2.38 (s, 3H), 
7.22-7.27 (m, 2H), 7.37-7.45 (m, 2H), 9.05 (br s, 1H) 

^Jte^J 8 b"£\ gjfeftl 5 3 Trf# fctlfetfi-frft 5 6 (200 mg, 1.14 mmol) 

£> s 5 7 (347 mg, 97%) • 

iH NMR (270 MHz, CDCI3) 8(ppm) : 1.35 (t, J = 6.9 Hz, 3H), 2.25 (s, 3H), 2.30 
(s, 3H), 2.40 (s, 3H), 3.91-3.93 (br s, 2H), 7.22-7.28 (m, 2H), 7.38-7.42 (m, 2H) 
HSfe#|5 5 «b£tf5 8) 
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IS1 : mmi<DTMl tmWfohX, 3'-^DD7-feh7i;>(319 mg, 
2.06 mmoO&iTJ^tf-fe KtUlJW F(l88 mg, 2.06 mmoDfr^ 3'-^DD7 
•fe h 7 iy >=^-fe 5. £;W?\/>(211 mg, 45%)£ftfc 0 

X*i2 :H»Jl©x@2i:llI^t:U-r> ±IBT*t#e>nfe3'-^DDT-fe F7i 

y > = ^ # ;i/A*\/ ><200 mg, 1. 14 mmoDfr £> > 5 8 (347 mg, 97%) 

m NMR (270 MHz, CDCI3) 8(ppm) : 2.01 (s, 3H), 2.19 (s, 3H), 2.25 (s, 3H), 
7.29-7.41 (m, 4H), 11.68 (br s, 1H) 

6 (<bi§rtl5 9) 

X@l : 1©X@ 1 £|eM§tc:LT\ 4'-^DD7t h7i; >(344 mg, 

2.23mmol)j3<J;tl c ^-fe^5b;Wt^H(l94mg, 2.06mmol)fr£>, 4'-^PDT 
•fe h 7 1; >=^3-fe ^ ^j;w?\/>(362 mg, 58%)£f#fc 0 

^ > = ^-^-fe ^ fcJWtV >(l64 mg, 0.720 mmoDfr^ fc&VU 5 9 (193 mg, 
86%)£f#fco 

*H NMR (270 MHz, CDCI3) 8(ppm) : 2.11 (s, 3H), 2.23 (s, 3H), 2.24 (s, 3H), 
7.30 (d, J = 8.6 Hz, 2H), 7.36 (d, J = 8.6 Hz, 2H), 8.34 (br s, 1H) 
mMM5 7 «bl§r^6 0) 

III : mmmi(DJ^l ^l^ltl^ 2 , -7 > D^T-feh7:c7>(415.mg, 
2.08 mmol)*J«tth*f-^--fe ^*;W^ F(l90 mg, 2.08 mmol);^ 2'-^D ; Ey 
th7z; >=^-fe ^ ±))l/Vj>(392 mg, 69%)£|#fco 
iH NMR (270MHz, DMSO-de) 8(ppm) : 2.28 (s, 3H), 7.29-7.76 (m, 5H), 8.25 
(br s, 1H), 10.35 (br s, 1H) 

XH2 : ^»J10X@2i:lli|{c:LT N ±f3T*f# S> ftfc 2 , -^P^E7'-fe h7i 
y> = ^^)--fe ^*;WtvT>(254 mg, 0.933 mmoDfr^ 0(328 mg, 

99%)£f#fco 

iH NMR (270 MHz, CDCI3) 5(ppm) : 2.01 (s, 3H), 2.23 (3, 3H), 2.38 (s, 3H), 
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7.13 (br t, J = 7.6 Hz, 1H), 7.30 (br t, J = 7.6 Hz, 1H), 7.47 (br d, J = 7.6 Hz, 
1H), 7.62 (br s, J = 7.6 Hz, 1H), 8.86 (br s, 1H) 

mmms 8 «h&oi6 d 

mg, 4.00 mmoD^o <fctf K W F(377 mg, 4.12 mmoDfr ^ 2 '- 1 h* 
D3^>T-fe h 7 x y > = ^-fe * jb;WW>(649 mg, 78%)£#fc 0 
X H NMR (270 MHz, DMSO-ds) 5(ppm) : 2.31 (s, 3H), 6.85 (br t, J = 7.0 Hz, 
1H), 6.88 (br d, J = 7.0 Hz, 1H), 7.25 (br t, J = 7.0 Hz, 1H), 7.50 (br s, 1H), 
7.53 (br d, J = 7.0 Hz, 1H), 7.81 (br s, 1H), 8.10 (br s, 1H), 10.35 (br s, 1H) 

x*l 2 : MMM 1 ©XH 2 fcHtKfc LT\ ±f BT-ft £ ftfc 2 1 Ho =^>7-fe b 

7x/>> = ^-fe$#;W^./>(233 mg, 1.10 mmoDfr^ fctttoB 1(322 mg, 
70%)£f#fco 

m NMR (270 MHz, DMSOde) 8(ppm) : 2.04 (s, 3H), 2.06 (s, 3H), 2.23 (s, 3H), 
2.24 (s, 3H), 7.12 (br d, J = 7.6 Hz, 1H), 7.23 (br t, J = 7.6 Hz, 1H), 7.35 (br t, 
J= 7.6 Hz, 1H), 7.39 (br d, J = 7.6 Hz, 1H), 10.20 (br s, 1H) 
HMI5 9 Ubl^J6 2) 

Igl :mMmi<DJ:mibmmfcLX, 3'-t KD^>T-teh7xy>(546 

mg, 4.01 mmoD^ct^^^-fe ^ *;Ws*^ K(379 mg, 4.15 mmoDfr £n 3 '- fc b* 

D^T-fe h 7iy>=W ^ *;W^7>(654mg, 78%)£f# tz 0 

XH 2 : USStfiJ 1 ©XH 2 £ Ir!J§IC bT\ ±mxm h tltz 3 '- b h* D **/7%. h 

7xy > = ^-fe 5.#;W^>(262 mg, 1.25 mmoDfr^ ^^}6 2(351 mg, 

84%)£f#fco 

*H NMR (270 MHz, DMSO-de) 8(ppm) : 1.96 (s, 3H), 2.27 (s, 3H), 2.28 (a, 3H), 
2.34 (s, 3H), 7.07 (br d, J = 8.4 Hz, 1H), 7.15 (br s, 1H), 7.32 (br d, J = 8.4 Hz, 
1H), 7.33 (br t, J = 8.4 Hz, 1H), 9.24 (br s, 1H) 

Igl : l^fite^J 1©XH1 3*-t HD^>^>X7;i/rt K(488 
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mg, 4.00 mmol):fc Ztftt* 5. K(378 mg, 4.15 mmaOfr 3 '- 1 h* 

P^^>X7;i/rt K = ^"fe ^ *;Wty>(732 mg, 88%)*f#fco 

iH NMR (270 MHz, DMSOde) 8(ppm) : 6.80 Cm, 1H), 7.13 (br s, 1H), 7.19 (m, 

2H), 7.87 (br s, 1H), 7.96 (s, 1H), 8.14 (br s, 1H), 9.56 (br s, 1H), 11.35 (br s, 

1H) 

Xig2 : HJ(6#I 1 ©X@ 2 fclBIttfcU^ ±!BT*f# h tift 3 ' - fc Fd*S"<>X 
rP^tl K =^^-fe 5. *;W^; >(300 mg, 1.43 mmoDfr £>> {b^tf 6 3 (322 mg, 
70%)^^fco 

iH NMR (270 MHz, DMSOde) 8(ppm) : 2.18 (s, 3H), 2.25 (s, 3H), 2.28 (s, 3H), 
6.86 (s, 1H), 7.04 (br d, J = 7.4 Hz, 1H), 7.05 (s, 1H), 7.19 (br d, J = 7.4 Hz, 
1H), 7.31 (br t, J = 7.4 Hz, 1H), 8.16 (br s, 1H) 

%mm 6 1 6 4 ) 

Xgl : 1©X@1 tmUlZhX, 4'-fc FD*>>T-feh:7aQy>(544 

mg, 4.00 mmoD*<fc V^-fe ^ #;W^ K(387 mg, 4.25 mmoDfr 4 ' - fc K 

D h 7 1 y > = ^^-fe ^ V> >(830 mg, 99%)£^fco 

iH NMR (270 MHz, DMSOde) 8(ppm) : 2.23 (s, 3H), 6.75 (d, J = 8.5 Hz, 2H), 

7.76 (d, J = 8.5 Hz, 2H), 7.78 (br s, IH), 8.14 (br s, IH), 9.75 (s, IH), 10.05 (s, 

IH) 

IS 2 : H»J 1 Olg 2 £ HtR& lt> JtfB*C» fetlfc 4*-t K D *$/T-fe h 
7i; >=f-#-fe 5. #;WW >(202 mg, 0.965 mmoDfr^ flj-^tJ 6 4 (199 mg, 

6i%)£f#;fco 

iH NMR (270 MHz, CDCla) 8(ppm) : 2.15 (s, 3H), 2.22 (s, 3H), 2.23 (s, 3H), 
2.29 (s, 3H), 7.07 (br d, J = 8.6 Hz, 2H), 7.43 (br d, J = 8.6 Hz, 2H), 7.99 (br s, 
IH) 

HWJ6 2 (M6 5) 

Iil : USS^J 1 1 LTn 2'--hPT-fe h7x7 >(673 mg, 

■ 

4.08 mmoD^itf^l-fe ^ >b;W^ K(365 mg, 3.99 mmol)fr£>s 2'-— hD7 
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-b h >=^--fe 5 #;W\*\/>(785 mg, 81%)£f#fc 0 

!H NMR (270 MHz, DMSO-ds) 6(ppm) : 2.27 (s, 3H), 7.32 (br s, 1H), 7.60-7.68 
(m, 1H), 7.72-7.79 (m, 2H), 7.96 (br d, J = 7.9 Hz, 1H), 8.31 (br s, 1H), 10.52 
(br s, 1H) 

X®2 :^5S^Jl©X^2^H^{ctTs XfBTff&tifc 2'-^ DT-b h7x 
7 >=^"b 5. *;WtV >(431 mg, 1.81 mmoOfr^ {b^6 5 (548 mg, 94%) 

m NMR (270 MHz, CDCla) 8(ppm) : 2.04 (s, 3H), 2.07 (s, 3H), 2.23 (s, 3H), 
7.49-7.71 (m, 4H), 11.73 (br s, 1H) 
IWJ 6 3 6 6 ) 

Xgl : ^6S^J1©X@1 i:|^J#fc:bT> 3'-- h DTMz h7 1/ >(661 mg, 
400 mmoOiScfc'O^^-fe 5. #;W\*^ h*(370 mg, 4.05 mmoDfr £k 3'-— hD7 

-b h 7 1 7 > = 5^ 3-b ^ * ;w s 7 >(9io mg, 75%) 0 

!H NMR (270 MHz, DMSO-de) 6(ppm) : 2.37 (s, 3H), 7.67 (br t, J = 7.9 Hz, 
1H), 8.16 (br s, 1H), 8.23 (br d, J = 7.9 Hz, 1H), 8.40 (br s, 1H), 8.43 (br s, J = 
7.9 Hz, 1H), 8.61 (br s, 1H), 10.40 (br s, 1H) 

x^2 :^Jfe0!ll©x@2i:leMifcbT> ±fBT-f# £ti£3'-^bD:F-b F7i 

7 > =^^-b ^ iiJU/Vj >(506 mg, 2.12 mmoDfr t> , {fr^tf 6 6 (409 mg, 60%) 

iH NMR (270 MHz, CDCla) 5(ppm) : 2.15 (s, 3H), 2.25 (s, 3H), 2.40 (s, 3H), 
7.53 (br t, J = 8.3 Hz, 1H), 7.73 (br d, J = 8.3 Hz, 1H), 8.15 (br d, J = 8.3 Hz, 
1H), 8.30 (br s, 2H) 
HJ£0>J6 4 (fl3#»6 7) 

XSl : £Jfi0!| 1 ©XS 1 fclTOfcbtN 4'-- hDT-b h 7x^X350 mg, 
2.12 mmoDiJck^^-b ^ *;WtS> K(195 mg, 2.13 mmoDfr^ 4'-- h D7 
-b b 7x7 > = 3^-b ^ *;WW>(476 mg, 94%)£fffc 0 

x^2 : mtfomi<DJLn2 tmmtisX, ±mx-nt>titz4'--huy*h7x. 
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J >=tt-k ^ JjWJ >(397 mg, 1.67 mmoDfr £> N flj^ 6 7 (216 mg, 40%) 

iH NMR (270 MHz, CDCla) 5(ppm) : 2.15 Cs, 3H), 2.24 Cs, 3H), 2.38 (s, 3H), 
7.59 (d, J = 8.6 Hz, 2H), 8.20 (d, J = 8.6 Hz, 2H), 8.30 (br s, 1H) 
H»6 5 (fti^6 8) 

^Sfc#|5 8 Tf# 5> tlfe^tJ 6 1(118 mg, 0.352 mmol)£* * J — MB mL) 
fc^«?U fitm* U ^ A(200 mg, 1.48 mmoD£flD;L ^MT- 10 #fgit# Lfco 

«^#y-M3 mDtiiu ^-Y V7"Dtr;i/^-^;Kio mt)^ipx., £D 

fcjgil&iMfcU &MLX{b&b 6 8 (96.9 mg, 94%)£^fc 0 
m NMR (270 MHz, DMSO-de) 8(ppm) : 1.98 Cs, 3H), 2.23 (s, 3H), 2.35 Cs, 3H), 
6.72 (br t, J = 7.6 Hz, 1H), 6.83 0>r d, J = 7.6 Hz, 1H), 6.88 (br d, J = 7.6 Hz, 
1H), 7.10 (br t, J = 7.6 Hz, 1H), 9.95 (br s, 1H), 11.45 (br s, 1H) 

mmw 6 6 uh&®> 6 9 ) 

H»J6 5 tmm^LXs H»J5 9T^£ti;Hb-£$J6 2(140 mg, 0.417 
mmoDfr£K ^tl6 9(101 mg, 82%) £f#fc 0 

J H NMR (270 MHz, DMSO-de) 8(ppm) : 2.01 Cs, 3H), 2.18 (s, 3H), 2.23 (s, 3H), 
6.66 (br t, J = 7.9 Hz, 1H), 6.69 (br s, 1H), 6.76 (br d, J = 7.9 Hz, 1H), 7.13 (br 
t, J= 7.9 Hz, 1H), 9.46 (br s, 1H), 11.60 (br s, 1H) 

mmm6 7 ub&to7 0) 

H»J6 5 fcEttSfcl/^ MtfaM6 lT'lf &tlfe^tl6 4(110 mg, 0.328 
mmoDfr £ N -fb'&t/ 7 0 (88 mg,.91%)£f#fc 0 

m NMR (270 MHz, CDCI3) 8(ppm) : 2.00 (s, 3H), 2.16 (3, 3H), 2.23 (s, 3H), 
6.71 (d, J = 8.6 Hz, 2H), 7.15 (d, J = 8.6 Hz, 2H), 9.48 (br s, 1H), 11.6 (br s, 
1H) 
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mMM6 8 Uh&®7 1) 

xa 1 : 1 ©x@ 1 ^^fc LT\ 3 -rp-te^w* W= h U ;K58i mg, 

4.00 mmol):fc<fc?J ? ^;t-fe^#;W^ K(370 mg, 4.05 mmoDfr^ 3'-^>7y7 
-tz h 7i;>=ft-fe ^ #;WsV>(863 mg, 99%)£f#fco 
X@2 :H»J10xa2^lRl^tTs XIBT^kftfc3'-^:7V7-feb7x 
y >=^^-fe ^ ^;W\*\/>(300 mg, 1.34 mmol)#»£» fb-£tl7 1 (274 mg, 68%) 

m NMR (270 MHz, CDCI3) 8(ppm) : 2.08 (s, 3H), 2.26 (s, 3H), 2.36 (s, 3H), 
7.46 (m, 1H), 7.56 (m, 1H), 7.68 (m, 1H), 7.71 (br s, 1H), 8.73 (br s, 1H) 

mmm6 9 ab^7 2) 

Xig 1 : ntfom 1 ©Xi 1 bT\ 4-T^^>"J~ h U ;K290 mg, 

2.0 mmoO^ct^^-fe 5. K(l85 mg, 2.02 mmoDfr^ 4'-^^ 

b 7 >=^^-fe ^ *;WnV>(430 mg, 98%)£#fc 0 

iH NMR (270 MHz, DMSO-de) 8(ppm) : 2.30 (s, 3H), 7.82 (d, J = 8.4 Hz, 2H), 
8.12 (br s, 1H), 8.14 (d, J = 8.4 Hz, 2H), 8.40 (br s, 1H), 10.51 (br s, 1H) 
X;g2 : nffiM 1©X^2 i:^{3LTs ±fB-t-#£*lfc4'-$/7V T-fe h7i 
y > =^-fe ^ fjfrjvj >(380 mg, 1.74 mmoOfr £ N <b-^fe 7 2 (494 mg, 94%) 

iH NMR (270 MHz, DMSO-de) 8(ppm) : 2.01 Cs, 3H), 2.18 (s, 3H), 2.31 (s, 3H), 
7.54 (d, J = 11.7 Hz, 2H), 7.81 (d, J = 11.7 Hz, 2H), 11.73 (br s, 1H) 

Xgl : |I»J 1 ©x^ Mlifc bT\ 3'-hU7;VtD^5 ; ;i/7-bh7x7 
>(765 mg, 4.07 mmoD^iV^^-fe 5. M370 mg, 4.05 mmoOfr £^ 3' 

-h'j7MD^f;V7-fe F7i7 >=^^-b^^;W>-^>(888 mg, 63%)£f§ 

Xfi 2 : HflBfll 1 ©X® 2 fcEttfc LTs ±B*C»6 tbfc 3'- b U 7Mxi*=f- 
;P7th7i7 >=^^-fe^*;WN*y>(300 mg, 1.15 mmoDfrSN flj-o-^7 3 
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(270mg,68%)£f#fco 

iH NMR (270 MHz, CDCI3) 8(ppm) : 2.01 (s, 3H), 2.27 (s, 3H), 2.37 (s, 3H), 
7.43 (br t, J = 7.6 Hz, 1H), 7.52 (br d, J = 7.6 Hz, 1H), 7.63 (br d, J = 7.6 Hz, 
1H), 7.65 (br s, 1H), 8.89 (br s, 1H) 

mmm 1 1 ut^® 1 4 ) 

1 : nmm 1 ©x@ 1 tmwtfc ut> 2 -^-t^^^Gsi mg, 4.17 

mmoD&ckZJ^^-fe ^*;W"?^ h*(381 mg, 4.17 mmoDfr^ 2'-#;i/#^>7' 
•fe h 7 1; > = ^-^-fe 5. ^;i/A*^>(489 mg, 52%)£ftfc 0 
Xg2 : H»J 1 ©x@2 ^^fc: bTx ±ia-ef#£*i;'c V-tD^^ri/T^z Y 
7i> >=^^-fe^>b;W^y>(363 mg, 1.53 mmol)fr£s -fb^ 7 4(313 mg, 

64%)£f#fco 

iH NMR (270 MHz, CDCb) 8(ppm) : 2.04 (s, 3H), 2.29 (s, 3H), 2.38 (s, 3H), 
3.20-3.30 (br s, IH), 7.88-8.15 (m, 3H), 8.32-8.33 (br m, IH) 
^WJ7 2 «b^l7 5) 

(606 mg, 3.98 mmol)^ .fctf^-te ^ H(374 mg, 4.09 mmol) ft S» 2 

6'-^ H7i; >=^5j-feS:*;W\V>(747mg, 83%)£f#fco 

*H NMR (270 MHz, DMSOde) 6(ppm) : 2.09 (s, 3H), 3.77 (s, 6H), 6.80 (d, J = 
8.2 Hz, 2H), 7.44 (t, J = 8.2 Hz, IH), 7.83 (br s, IH), 8.04 (br s, IH), 8.31 (br s, 
IH) 

X;g2 : H»J tmfflzLXs _t!3T*t#£tufc2', 6'-^ h=^>T 

-k h7i7 > = ^-fe^*;Wty>(363 mg, 1.61 mmol)fr£> N <ffr£$l7 5(441 
mg, 89%)£f#fco 

iH NMR (270 MHz, CDCI3) 8(ppm) : 2.02 (s, 3H), 2.21 (s, 3H), 2.51 (s, 3H), 
3.78 (s, 6H), 6.53 (d, J = 8.5 Hz, 2H), 7.15 (t, J = 8.5 Hz, IH), 8.70 (br s, IH) 
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(613 mg, 4.03 mmol)43 <tt>*^"fe ^ F(376 mg, 4.11 mmoDfr ^ 3 

5'-^fc HD^>7-feh7iy >=^^-fe ^*;W1^>(707mg, 78%)£f# fe c 
*H NMR (270 MHz, DMSO-de) 8(ppm) : 2.20 (s, 3H), 6.25 (br s, 1H), 6.69 (br 
s, 2H), 7.64 (br s, 1H), 8.26 (br s, 1H), 9.29 (br s, 2H), 10.19 (br s, 1H) 
x@2 : HflBWl©xg2fcB«t:t^ ±f3T*f#£;h,fc 3', 5'-^t h*D^> 
T-fe >=^^-fe^*;W^>(622 mg, 2.76 mmoOfr^ fb-£$J 7 6(591 

mg,69 0 /o)£#fc 0 

iH NMR (270 MHz, CDCls) 8(ppm) : 2.01 (s, 3H), 2.17 (s, 3H), 2.18 (s, 3H), 
6.10 (br s, 1H), 6.16 (br s, 2H), 9.27 (br s, 2H), 11.59 (br s, 1H) 
HMI7 4 ttb£*f7 7) 

Xgl :^»J1©X@ l.tUffiZ hX, 3', 4'-^fc KD^ri/T-feh7xy> 
(606 mg, 3.98 mmdOjS «fc V^-fe 5. * ;W h* (374 mg, 4.09 mmaOfr £ , 3 ' , 
4'-3>b KD^T-fc b^x^ > = ^-fe^^7;WW>(747 mg,83%)£^fco 
!H NMR (270 MHz, DMSO-de) 8(ppm) : 2.20 (s, 3H), 6.72 (br d, J = 8.3 Hz, 
IH), 7.18 (br d, J = 8.3 Hz, 1H), 7.29 (br s, 1H), 7.65 (br s, 1H), 8.18 (br s, 2H), 
9.09 (br s, 2H), 10.09 (br s, IH) 

IT-fe h^xy >=^^-fe^^;W\V>(363 mg, 1.61 mmoDfr^'fb'^tf 7 7(441 
mg, 89%)^tf feo 

*H NMR (270 MHz, CDCla) 6(ppm) : 2.01 (s, 3H), 2.06 (s, 3H), 2.20 (s, 3H), 
6.62 (br t, J = 7.6 Hz, IH), 6.66 (br d, J = 8.2 Hz, IH), 6.71 (br s, IH), 8.93 (s, 
IH), 8.97 (s, IH), 11.56 (br s, IH) 
H5&#>J7 5 «b<&»7 8) 

Igl ilSJtemo^lfclitBfcl/T* 2', 4'-^^^^T-feh7x7>(598 
mg, 4.04 mmoD*5 J; W*«fe 5. i3)\>?*V K(366 mg, 4.00 mmol)fr^ 2 4 »- 
SM^T* h7i; > = ^-fe^#;W\V>(llO mg, 12%)^#fco 
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» 

h7x^> = 5=-^-fe^*;Wt\/>(l00 mg, 0.452 mmoDfr^ fl3-&*7 8(107 
77%)£t#&o 

*H NMR (270 MHz, CDCls) 8(ppm) : 2.16 (s, 3H), 2.21 (s, 3H), 2.35 (s, 3H), 
6.92 (d, J = 7.9 Hz, 1H), 7.07 (d, J = 7.9 Hz, 1H), 8.22 (br s, 1H) 

2*16097 6 Ub-£r$i7 9) 

1 : t K"7^>— zkffitld.OO mL, 20.6 mmoDOT-fe b — b U ;V(5.00 mL) 
$£$££71) ;i/>f y^rfrS'T*— b(2.00 mL, 20.4 mmo])^iD^.> 60°CT 30 

bfeo ^ 5«{3^3l^;^^-7 l ;K50mL)&^^^^ ffiaibfc©ffc£i&lfcbfeo 

*MlbfcB#£S£*iLT 5. flftnV Kl.22 g, 46%)£?#fco 

iH NMR (270 MHz, DMSOde) 8(ppm) : 4.11 (t, J = 5.3 Hz, 2H), 4.47 (br s, 
2H), 5.03 (d, J = 12.3 Hz, 1H), 5.08 (d, J = 19.1 Hz, 1H), 5.86 (m, 1H), 7.88 (br 
s, 1H), 8.70 (br s, 1H) 

Xg 2 : HJS^J 1 (DJM 1 £ ITO £ hX, 7-bf7i; >(1.09 mL, 9.34 mmol) 
.*«kV±S3T!^5>*lfc 4 »J "fe 5; A7W^ H(1.22 g, 9.31 mmol)^6> 
T-fe h 7 x y > = 4 - T U ^ #;W >(l.74 g , 80%)£f#fc o 

iH NMR (270 MHz, DMSOde) 6(ppm) : 2.31 (s, 3H), 4.25 (t, J = 5.8 Hz, 2H), 
5.10 (d, J = 10.5 Hz, 1H), 5.18 (d, J = 17.5 Hz, 1H), 5.91 (m, 1H), 7.37-7.42 (m, 
3H), 7.91-7.94 (m, 2H), 8.61 (t, J = 6.0 Hz, 1H), 10.3 (br s, 1H) 
Ig3 : ±BXn^>ntzT-k h7x^>=4-TU;^^-fe^*;Wl\/>(30 
mg, 0.11 mmo])£# D D*;i/A(0.5 mOCliU i&fb7-fe^M0.17 mL, 2.32 
mmolX t: U S^>(0.190 mL, 2.31 mmol)*^P^^ £HT* 5 B5f|Hft#l/fco -KJfoifc 

7^-(@^^5 : -;i'/n-^'^> = l/2)lCT)ligiU <b^>7 9(25 mg, 89%) 

iH NMR (270 MHz, CDCls) 8(ppm) : 2.26 (s, 3H), 2.27 (s, 3H), 2.36 (s, 3H), 
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4.47-4.53 <m, 2H), 5.24 (d, J = 17.3 Hz, 1H), 5.29 (d, J = 10.5 Hz, 1H), 5.91 (m, 
1H), 7.20-7.45 (m, 5H) 
FAB-MS (m/z) : 318 (M + +l) 

X@ 1 : 7 6 ©XI 3 fclqftHfc bTs HM 7 6 CXg 2 tvfe^-fe 

h7iy>=4-7'J ;i/3^-fe ^ 1jWJ >(694 mg, 2.97 mmolX ^fb-f V ^ 
U M0.63 mL, 5.97 mmol) £ «fc V t: V i? >(0.43 mL, 5.26 mmoDfr 8 
0(42 mg, 5%)£f#fc 0 

m NMR (270 MHz, CDCI3) 8(ppm) : 1.10 (d, J = 6.8 Hz, 3H), 1.13 (d, J = 6.9 
Hz, 3H), 2.39 (s, 3H), 3.25 (quin., J = 7.0 Hz, 1H), 3.84-4.00 (m, 3H), 5.19 (d, J 
= 10.2 Hz, 1H), 5.26 (d, J = 17.2 Hz, 1H), 5.93 (m, 1H), 7.20-7.49 (m, 5H) 
X@2 : mMM 1 5 fcEltBfc: UTn J:fBT?»e>*lfcfli-&«l 8 0(623 mg, 2.05 
mmol)i;^bT-fe^;i/(0.59 mL, 8.30 mmol):fe U ^ >(0.77 mL, 8.28 

mmoDfr £ s 8 1 (527 mg, 74%)£f# fc c 

iH NMR (270 MHz, CDCI3) 8(ppm) : 1.10 (d, J = 6.9 Hz, 3H), 1.12 (d, J = 6.9 
Hz, 3H), 2.27 (s, 3H), 2.34 (s, 3H), 3.21 (quin., J = 6.9 Hz, 1H), 4.51 (br s, 2H), 
5.25 (d, J = 17.2 Hz, 1H), 5.30 (d, J = 10.7 Hz, 1H), 5.93 (m, 1H), 7.20-7.42 (m, 
5H) 

AP-MS (m/z) : 346 (M + +l) 
H2S0J7 8 «b-^8 2) 

n»j 7 6 ©ig 3 £ mmz h»j i ©xa 1 -c# e» tifer-t h ? ^ y 

>=y^j-fe^5b;W^^>(306 mg, 1.59 mmolX VrtVj V h*(0.40 mL, 

3.21 mmoO&cfcTFtf U ^>(0.26 mL, 3.22 mmoDfr£> N fl?&%8 2(269 mg, 
47%)£f#fco 

*H NMR (270 MHz, CDCI3) 5(ppm) : 1.29 (s, 9H), 1.30 (s, 9H), 2.35 (s, 3H), 
7.20-7.46 (m, 5H), 7.90 (m, 1H) 
AP-MS (m/z) : 360 (M + -l) 
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mnm 1 9 Ofb-s-ti 8 3 & &v 8 4) 

x@ 1 : nWM 1 2 tmUfc LX, mMM 1 8T-f# £ft;Hb-&t!2 1 (1.00 g, 

2.88 mmoDfr £ s 8 3 (537 mg, 67%)£f#fco 

iH NMR (270 MHz, CDCk) 8(ppm) : 1.12 (d, J = 6.9 Hz, 3H), 1.14 (d, J = 6.9 
Hz, 3H), 2.39 (s, 3H), 2.91 (d, J = 4.9 Hz, 3H), 3.30 (m, 1H), 3.90 (br, 1H), 
7.20-7.43 (m, 5H) 

X@2 : MUM 1 5 fcl^g&fc LXs ±IB^#e>tlfe'fb-&tl8 3(536 mg, 1.93 
mmolX ift7tfM0.28 mL, 3.87 mmoD:fc cfct/lf U ^ >(0.32 mL, 3.90 
mmoDfr £> % fb-£t) 8 4 (233 mg, 38%)£f#fco 

iH NMR (270 MHz, CDCls) 8(ppm) : 1.12 (d, J = 6.9 Hz, 3H), 1.14 (d, J = 6.9 
Hz, 3H), 2.28 (s, 3H), 2.34 (s, 3H), 3.28 (quin., J = 6.9 Hz, 1H), 3.46 (br s, 3H), 
7.20-7.43 (m, 5H) 
FAB-MS (m/z) : 320 (M++1) 

7tMfrtir (Ca6H2iN 3 0 2 S) : H$!HiI(%) C; 60.16, H; 6.63, N; 13.15x th^flt(%) C; 
60.27, H; 6.73, N; 13.20 

nnm s o at^m s 5 > 

1 <DJM 2hmmt Its .fH$>l 1 oxi l t-#£ tifcr-fe h 7 x y > 

=3-tf-& )l;^J>(5n mg, 2.68 mmol)*><tW7jC-r VM(2.22 mL, 13.4 
mmol)^f)> fb^J 8 5 (176 mg, 20%)£?#fc o 

iH.NMR (270 MHz, CDCI3) 8(ppm) : 1.09 (d, J = 2.6 Hz, 3H), 1.12 (d, J = 2.6 
Hz, 3H), 1.21 (d, J = 2.6 Hz, 3H), 1.23 (d, J = 2.6 Hz, 3H), 2.37 (s, 3H), 2.50 
(quin., J = 6.9 Hz, 1H), 3.20 (quin., J = 6.9 Hz, 1H), 7.20-7.48 (m, 5H), 7.98 
(br s, 1H) 

AP-MS (m/z) : 334 (M++l) 

7c^^*f (C17H23N3O2S) : ilt(%) C; 61.23, H; 6.95, N; 12.60 N ff-^fit(%) C; 

61.22, H; 6.93, N; 12.63 

nmm 8 1 ut^m 8 6 & <kt>* 8 1 ) 
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xe 1 : mm 1 1 tmm& it, mmm 1 1 titzy* yy^^y 

= 5. ;*j;W\V>(1.01 g, 5.22 mmolX &fck-f VI8R(l.73 mL, 10.4 mmol) 

* £tf t? U ^ X0.84 mL, 10.4 mmoOfr 5k <b^tJ 8 6 (588 mg, 43%)£f#fc 0 
iH NMR (270 MHz, CDCla) 8(ppm) : 1.09 (d, J = 6.9 Hz, 3H), 1.11 (d, J = 6.9 
Hz, 3H), 2.40 (s, 3H), 3.21 (quin., J = 6.9 Hz, 1H), 4.12 (br s, 2H), 7.20-7.40 
(m,5H) 

Ig2 : H»J 1 5 tmWlt LXs ±I3T**# £ tlfcft^tl 8 6(256 mg, 0.97 
mmoD^<J:t>*^7K^(0.46 mL, 4.88 mmoD^^s ffr&*8 7(47 mg, 16%)£f# 

fc O 

m NMR (270 MHz, CDCI3) 8(ppm) : 1.19 (d, J = 6.9 Hz, 3H), 1.20 (d, J = 6.9 
Hz, 3H), 2.25 (s, 3H), 2.38 (s, 3H), 2.47 (quin., J = 6.9 Hz, 1H), 7.20-7.50 (m, 
5H) 

mmm 1 5 tmmt 1^ hjs^j 1 1 xn^tift^m 1 4(502 mg, 2.14 

mmob&XVMTkJ VKSKl.77 mL, 10.7 mmoDfr^ 4b&%l8 8(53 mg, 8%) 

!H NMR (270 MHz, CDCla) 8(ppm) : 1.20 (d, J = 6.9 Hz, 3H), 1.22 (d, J = 6.9 
Hz, 3H), 2.24 (s, 3H), 2.38 (s, 3H), 2.48 (quin., J = 6.9 Hz, 1H), 7.20-7.46 (m, 
5H), 8.08 (br s, 1H) 
AP-MS (m/z) : 306 (M + +l) 
H»J8 3 ati-^%8 9) 

n» i5tmmzLx, mmm 1 1 1 4 (303 m g , 1.29 

mmolX i/t7 U^>$ l/jui-tf-)),? D D K(0.32 mL, 2.59 mmol)*5 A tf tf U S> 

X0.21 mL, 2.60 mmoDfr ffrS-fJ 8 9 (274 mg, 64%)£f#fc 0 

!H NMR (270 MHz, CDCla) 8(ppm) : 1.50-1.95 (m, 8H), 2.24 (s, 3H), 2.38 (s, 

3H), 2.65 (quin., J = 7.9 Hz, 1H), 7.20-7.45 (m, 5H), 8.04 (br s, 1H) 

AP-MS (m/z) : 330 (M + -l) 
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Tmttffi (Ci 7 H2iN 3 O2S-0.4H 2 O) : H$Hi&(%) C; 60.30, H; 6.49, N; 12.41, ftf* 
fit(%) C; 60.45, H; 6.49, N; 12.05 

HJg^J8 4 «b^9 0*?J;t>*9 1) 

xn 1 : mmm 1 l £ ITOfc L-^ H»J 1 ©IS 1 Tf6nfc7-fe b 7 1 y > 

= ^ # "feS * ;t\Z>(507 mg, 2.63 mmolX |R*-f VW^ft(l.06 mL, 5.30 
mmoD^<kt>*tT U ^>(0.43 mL, 5.26 mmdDfr £> N tfj-^tJ 9 0(123 mg, 13%)£f# 

m NMR (270 MHz, CDCla) 8(ppm) : 0.82-1.00 (m, 6H), 2.12 (quin., J = 6.6 
Hz, 1H), 2.38 (s, 3H), 2.45 (d, J = 7.7 Hz, 2H), 4.34 (br, 2H), 7.20-7.48 (m, 5H) 
X@2 : Hite^ 1 5 ^fertile LT\ ±s3T-^e>tbfc<b^ 9 1(105 mg, 0.38 
mmolX W[W V?* UM0.08 mL, 0.76 mmoD $ «t V b! U ^ >(0.06 mL, 0.80 
mmoDfr6K -fb-^9 l(l28mg,98%)£f#fco 

iH NMR (270 MHz, CDCla) 8(ppm) : 0.92 (d, J = 6.6 Hz, 1H), 0.93 (d, J = 6.6 
Hz, 1H), 1.18 (d, J = 3.3 Hz, 1H), 1.21 (d, J = 3.3 Hz, 1H), 2.13 (quin., J = 6.6 
Hz, 1H), 2.38 (s, 3H), 2.39-2.56 (m, 4H), 7.20-7.48 (m, 5H), 8.15 Obr s, 1H) 
IWJ8 5 (fli^«9 2) 

X|§ 1 :7th7i; >(4.00 mL, 34.3 mmoD©:r^ J — Ml5 mD?&&tC> t K 
7 V >-7K ffltl(6.67 mL, 138 mmo])£#D;^ 4RfflJq»««bfco SJfc*&#Sl 

;i/*^A^n t h^^7-f-(Mx^;i//n-^it>=l/2){cT)^MU 7 

♦ 

th7xyV=th*7^ X5.39 g, ~100%)£f#fc o 

♦ 

iH NMR (300 MHz, CDCla) 8(ppm) : 2.00 (s, 3H), 5.34 (br s, 2H), 7.22-7.60 
(m, 5H) 

i3C NMR (300 MHz, CDCla) 8(ppm) : 11.3, 125.1, 127.7, 127.9, 139.1, 146.7 
JM2 : J-Xi/TyW.Ty't—^ A(3.40 g, 44.6 mmoOCT-fe h >(20 mL)St 
J&fb7-fe^;K2.80 mL, 37.1 mmo0£fll]^ 70°CT' lO^Hli^bfco 
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$t£±f3T*f# £> fltcT± h 7 =■ J > = t F 7 y X5.36 g, 40.0 mmo])£in;L 20 

^77^-(iixf;i//n-A^t>=l/2)CtlilU 7th7x;> = 4 
-T-fe^;i/^/i-fe ^ Xl48mg, 2%)£f#fc 0 

iH NMR (300 MHz, DMSO-cU) 8(ppm) : 2.15 Os, 3H), 2.28 (s, 3H), 7.47-7.51 
(m, 3H), 7.56-7.59 (m, 2H), 11.6 (br s, 1H), 13.6 (br s, 1H) 

-7-fe3^l/^;fr-fe^:fc;WW>(3Omg,O.13mma0 N WtUjJMrv*) K(32pX, 
0.26 mmol)*J <fc I) ^ >(20 pX, 0.26 mmoOfr^b-^fJ 9 2 (36 mg, 88%)£f# 

iH NMR (300 MHz, CDCla) 6(ppm) : 1.27 (s, 9H), 2.25 (s, 3H), 2.38 (s, 3H), 
7.23-7.46 (m, 5H), 8.13 (br s, 1H) 

13 C NMR (300 MHz, CDCla) 8(ppm) : 24.0, 27.2, 39.4, 80.5, 125.1, 128.0, 
128.6, 143.0, 143.1, 169.0, 176.7 
AP-MS (m/z) : 318 (M + +l) 

^» 1 ox® 2 t^at: mmm 1 1 & ntdh^m 1 4 (201 mg, 

0.853 mmol)£«fcT>*^MD^ ;i/^D U K(0.21 mL, 1.71 mmoDfr^ fti-£tj9 3 
(123 mg, 45%)£f# tzo 

m NMR (270 MHz, CDCla) 6(ppm) : 1.26 (s, 9H), 2.24 (s, 3H), 2.38 (s, 3H), 
7.20-7.51 (m, 5H), 8.10 (br s, 1H) 
AP-MS (m/z) : 319 (M + +l) 
HJS#|8 7 «b-&^9 4) 

X® 1 : MMM 1 ©X@ 1 £ mUfc LXs 7D^7i J >(382 mg, 4.18 mmoD 
^TJ^-fe ^ #;W^ h*(54l mg, 3.92 mmoDfr^ 7D ^7 1; >=^-fe 
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5. #;WnV>(759 mg, 88%)&^fco 

^tf-fe ^#;WW>(256 mg, 1.24 mmolX tf/tO-f ))/& D U M597 pL, 4.84 
mmoD^3«kT>*tr'J^>(391pL, 4.84 mmoDfr ftr&tf9 4(270 mg, 58%)£f# 

!H NMR (270 MHz.CDCla) 8(ppm) : 1.15 (dd, J = 7.1, 7.3 Hz, 3H), 1.29 (s, 
9H), 1.34 (s, 9H), 2.29 (qd, J = 7.3, 14.6 Hz, 1H), 3.10 (qd, J = 7.1, 14.6 Hz, 
1H), 7.21-7.40 (m, 5H), 8.31 (br s, 1H) 
AP-MS (m/z) : 377 (M + +l) 
H»J8 8 Cfb£t>9 5) 

X^l : 2-7V7t h7xy >^M(6.10 g, 35.5 mmol)£^ D Dpi # > 
(60 mL)tiib, h U 5. >(7.56 g, 74.9 mmo])£;!]Dx.fco£<Z)?§$&£0 0 C 

£tfr£PU /^>»-;^D'J K(2.84 mL, 36.5 mmol)^iP^> IHMST-5 
»BHWbfc^ Mt2«jflfc, £«fc7.K> 1 molTL Wfc*tia^ # 

g&hfro a?S^^PP*;i/A(5mD{cra^^s S#bfc&> l^UfcitSfcU 

' 2- (^^;bx;i/^-;i/^^y) r-fe h 7iy>(4.58 g,57%)£*#fc 0 

x^2 : H»J l©x^li:TOfc:tT> ±f3T*f# £ tifc 2 - (pWK*;i/*^ 

;i/7^)7th7i; X4.58 g, 20.2 mmol)j3ckt>*^^-b 5. K(l.84 g, 

20.2mmoDfr^ 2- {tf-fr^Vfc-frT K J ) T-fe h 7 x; >=^Mz 5. * 
;i/^V>(3.08 g, 51%)^#fco 

X^3 :H»J7 6©X^3i:|p|^^3bT^ ±!3-e#£*ifc 2 - 

T-fe h7x^ V=^-fe5.^;W^/>(l.31 g,4.36mmol)^ tTMD 
^fMDiJ K(2.10 g, 17.4mmoD£<fcVl?U^>(l.38 g, 17.4 mmo])fr£> <b"£ 
tl9 5(l.81g,91%)£|#fco 

iH NMR (270 MHz, CDCla) 8(ppm) : 1.30 (s, 9H), 1.36 Cs, 9H), 2.97 (s, 3H), 
3.98 (dd, J = 5.3, 13.8 Hz, 1H), 4.64 (dd, J = 8.5, 13.8 Hz, 1H), 5.10 (br dd, J = 
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5.3, 8.5 Hz, 1H), 7.25-7.39 (m, 5H), 7.93 <br s, 1H) 
AP-MS (m/z) : 453 (MM) 
!Sfif60iJ8 9({bl^9 6) 

i : nmm 1 ©x@ 1 ^tut lt>h» 8 8 on 1 -ew&nfc 2 -u 

^)7^h7iy >(209 mg, 0.98 mmo]);}3 J;tM -^J^ 

r 

#-fe ^ h*(io6 mg, i.oommoDfr£> 2- (*^;i/*;i^x;i/:p$ >> ) T 

x@ 2 : mmm 7 6 oig 3 tmm^ ut> ±ia-e»6*ifc 2 - 

r-fe h 7 1 ; > = 4 -^f Jb?t ^ AJ^^;>(122 mg, 0.41 
mmolK ^D-fMDiJ K(l28 pL, 1.04 mmol)*5J:TJ t ^ U S^>(80 pL, 1.04 
mmol)#>£> N fb-^ 9 6 (68 mg, I5%)£ff fc 0 

»H NMR (300 MHz, DMSO-de) 8(ppm) : 1.27 Cs, 3H), 1.28 (s, 3H), 2.95 (s, 3H), 
3.53 (s, 3H), 3.94 (dd, J = 13.9, 6.4 Hz, 1H), 4.27 (dd, J = 13.9, 7.9 Hz, 1H), 
7.11 (t, J = 7.2 Hz, 1H), 7.21-7.38 (m, 5H) 
AP-MS (m/z) : 467 (M + -l) 
mfoM9 0 (fbAtl 9 7) 

Xgl : H»J8 8©X©1 £|*I|££LT\ 2-T^^T-fe h7x^ >Jti^Jg 
(714 mg, 4.16 mmolX h U >(l.45 mL, 10.4 mmol):fc JLXfx-Z >X;V 

7fc-;i/^ D U F(0.434 mL, 4.58 mmo])fr£> 2 - (x^;i/X;i/^-;i/:P ^ J ) 7 
-fe h 7 x y >(367 mg, 39%)£f#fco 

x@ 2 : msm i ©x© i hmwz tt^ ±saT#&;fifc 2 - (x^^x;^- 

T-fe h7xy >(367 mg, 1.61 mmoDife £T)^:t-fe ^ */Wt5> H(l47 
mg, 1.61mmaDfr&N 2- (x^-;i/^;i/^— ^ J ) T-fe h 7 x7 >=5=-3j-b 
^ *;WV/>(327 mg, 43%)£f# tz 0 

X@3 :HJS^J1©X@2 tmUfcLXs 2- (x^;i/7;i/*-;i/T* 7 ) T-fe 
h 7i;>=ftt ^ iJJIU/Vj >(99 mg, 0.330 mmo^ tT^lD-f ;i/^7 n U h*(l62 
pi, 1.32 mmoD&cfctFtf U3»(130 pi, 1.58 mmoDfr^ ffr&ftQ 7(39 mg, 
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25%)£t#fco 

m NMR (270 MHz, CDCb) 8(ppm) : 1.26 (s, 9H), 1.28 (t, J = 7.8 Hz, 3H), 1.29 
Cs, 9H), 3.09 (m, 2H), 3.97 (dd, J = 5.1, 13.5 Hz, 1H), 4.60 (dd, J = 8.1, 13.5 
Hz, 1H), 4.99 (br dd, J = 5.1, 8.1 Hz, 1H), 7.25-7.38 (br s, 5H), 7.93 (br s, 1H) 

mmm 9 1 9 8 > 

Igl : mtim 1©X@1 fc|TOCbT\ 2-p< h^>7Mr h7i^ >(288mg, 
1.92 mmol)j3<t^3j-fe^ *;Wt$> K(l79 mg, 1.96 mmoDfr^ 2 h=^> 
7th7x; > = ^5j-fe ^ >(367 mg, 62%)£fifco 

Xg 2 : H»J 1 ©Xg 2 £ Hfl&fc ±IBT-f# 6 ftfc 2 - h *>>7-fe h 

7xy> = ^-^-fe^*;Wt^>(l28mg, 0.573 mmolX K;tD>f^piJ h*(211 
pi, 1.72 mmol)43«ktft:y 3?>(l52 pL, 1.88 mmol)fr&, <b^9 8(132 mg, 
59%)£|ffco 

iH NMR (270 MHz, CDCla) 8(ppm) : 1.28 Cs, 9H), 1.32 (s, 9H), 3.51 (s, 3H), 
4.36 (d, J = 9.6 Hz, 1H), 4.48 (d, J = 9.6 Hz, 1H), 7.24-7.38 (m, 5H), 7.88 Cs, 
1H) 

AP-MS (m/z) : 392 (M + +l) 
H«J 9 2 Ofb-^tJ 9 9 ) 

Xgl : ^^>7M>7^ K(0.476 g, 5.00 mmo])£N, N-y^f;P*;i/A7 

■ 

^ K(10 mL)lc:}gi¥U 60%**-ftS^- h U £A(0.275 g, 5.00 mmoD&in*^ 
T"C20#ISlt}$ Lfco KfSttfc 3-^Dn7*Dl^^-7aiy >(843 mg, 5.00 mol) 

D7 h ^5 7 -(i' d d*;va/^ ^ ^ -;v=20/i)i:tiiu 3- (^^ 

^ y ) 7"D tf^"7 >(240 mg, 21%)£f#fc 0 

x@ 2 : l ©x^ l hmwz tTs ±IB-e# ftfc 3 - U 

;i/7^)7D^7i; >(388 mg, 1.71 mmoDiJ^^^-fe ^ *;W*$> K(l56 
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mg, 1.71mmd)a>£> N 3- (tf-JlZfr-fo-frT 5. 7) 7D^7iy>=^t 
-fe ^ il)W^J>(219 mg, 45%)£?#fc 0 

IS 3 :nMMl<DZ.U2bmWlfcLX^ ±f3T-#£ftfc3- 

7 , Dtr^-7xy>=^-fe^*;W^^>(200mg, 0.696 mmol)> 
Vjfrpu U K342 pL, 2.78 mmoD:fc<fctf fcT U t*>(219 pL, 2.78 mmoDfr£>s 

9 9 (218 mg, 86%)£f# to 
m NMR (300 MHz, CDCla) 8(ppm) : 1.30 (s, 9H), 1.34 (s, 9H), 2.56-2.65 (m, 
1H), 2.94 (s, 3H), 3.21-3.44 (m, 2H), 3.58-3.70 (m, 1H), 4.45 (br s, 1H), 
7.28-7.37 (m, 5H), 7.97 (br s, 1H) 
AP-MS (m/z) : 467 (M-l) 
«#]9 3 ({befell 0 0) 

60l63fcRltBK:L^ H»J9 2®X@2Tif^tife3- 

y ) >=^^-fe ^ *;w\*^>(i73 mg, 0.604 

mmol)> ^b-T Vy^UM316 pL 3.02 mmoD^J:^^ U i> >(292 pL, 3.62 

mmoDfr £«{b-£rti£ff fc 0 coWb^ti^^ * </ -Mio m£)fc$gJS? U 

&»*«J*A<1.00 g, 7.24 mmol)&;&Q;U lftBHRL <»#bfc« 

U Ittt&ftl8bfc& £dd*;i/A n tKn 1.0 m6UUgm%tia*.* ^PD*;i/A 

k/* * ; -;b=20/l)fcT»KU fbl^tJ 1 0 0 (111 mg, 41%)&f#fc 0 
iH NMR (270 MHz, DMSOcU) 8(ppm) : 0.99-1.07 (m, 12H), 2.55 2.66 (m, 2H), 
2.80-3.00 (m, 1H), 2.89 (s, 3H), 3.05-3.17 (m, 1H), 3.24-3.38 (m, 2H), 7.15 (br 
t, J = 5.9 Hz, 1H), 7.24-7.39 (m, 5H), 11.6 (br s, 1H) 
H»J9 4 Mb£«l 0 1) 

jPBI : 2^0118 8 ©igl fcRtilfcbTx 2-7^7^f7iy«i 
(5.47 g, 31.9 mm<rfX h U x.^)lT5. >(ll.l mL, 80.0 mmol):fc cfclF h U 7 
n»^(4.96 mL, 35.1 mmoDfr£> N 2- ( h U 7WP7t^7 ^ 7 ) 7" 
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•fe h 7 X4.38 g, 59%)%ffi tzo 

xg 2 : mmm 1 ©x@ 1 £ Its ±®T!& & ftfc 2 - ( h U 7;i/tf-n y 

•fe^l/T^) T-fe h7i; >(3.00 g, 13.0 mmol)^3«tTJ c ^^-b^5b;i/ns; K 
(1.18 g, 13.0 mmoDfr^K 2- (YV?MXi'7<te3-)\/?^;) T+zYy^J-y 

1^3 : mm 7 6<DXM3 £|Slti£bT\ ±SBTMf £ fife 2 - (h'J7;i/tn 

7-fe w ^; ) 7-fe h 7 >=f ^ v^u-owuv k(so 

mmol, 6.16 mQ%£W U ^>(60.0 mmol, 4.85 mDfr £ x fc-&t> 1 0 1 (1.72 g, 
28%)£#fco 

iH NMR (270 MHz, CDCls) 8(ppm) : 1.27 Cs, 9H), 1.38 (s, 9H), 3.95 (dd, J = 

» 

3.0, 13.5 Hz, 1H), 4.89 (dd, J = 3.7, 13.5 Hz, 1H), 7.15 (br d, J = 7.3 Hz, 2H), 
7.30-7.40 (m, 3H), 7.92 (br s, 1H), 8.27 (br s, 1H) 
AP-MS (m/z) : 471 (M"-l) 
HJtefl|9 5 «b"»10 2) 
f»J 7 6 OXg 3 |5]t££ IT, HfflBft 8 8 (OJLU 2 Tit £ tlfc 2 - U 

y ) r-fe h 71; > = ^^-fe 5. #;wW>(ioo mg, 0.333 

mmolX V^UMWO jiL, 1.33 mmol)^«kVt: U ^>(108 pL, 1.33 

mmoDfrSK fl3-&«J 1 0 2(64.6mg, 39%)&t#fco 

iH NMR (270 MHz, CDCla) 8(ppm) : 1.17 (d, J = 6.9 Hz, 3H), 1.19 (d, J = 6.9 
Hz, 3H), 1.25 (d, J = 6.9 Hz, 6H), 1.29 (d, J = 6.9 Hz, 6H), 3.05 (s, 3H), 
3.10-3.30 (m, 3H), 4.01 (dd, J = 4.8, 14.2 Hz, 1H), 4.74 (dd, J = 7.8, 14.2 Hz, 
1H), 5.37 (br s, 1H), 7.26-7.40 (m, 5H) 
mMM9 6 Wb£«rl0 3) 

HJIB09 9 5 T*m 6 1 0 2 (40.0 mg, 0.0805 mg)£p< # ^ — MlO 

mDCSilfe. U t> A(1.00 g, 7.24 mmoD^jDx, 1 1319% 

U<»#b&. SM^IIU tt^llfcl, *DP*;i/A, lmol/L jg 
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n? h^7-f-(^DD*;i/A / /^^y-;i/=20/l)tc:T^WU'fb^l 0 3 
(24.2 

m NMR (270 MHz, CDCla) 8(ppm) : 1.13 (d, J = 6.9 Hz, 3H), 1.18 (d, J = 6.9 
Hz, 3H), 1.21 (d, J = 6.9 Hz, 3H), 1.23 (d, J = 6.9 Hz, 3H), 2.50 (m, 1H), 2.90 
(s, 3H), 3.27 (m, 1H), 3.98 (dd, J = 5.0, 13.9 Hz, 1H), 4.60 (dd, J = 8.2, 13.9 
Hz, 1H), 5.35 (br dd, J = 5.0, 8.2 Hz, 1H), 7.26-7.40 (m, 5H), 8.02 for s, 1H) 
H»J9 7 Mb-£tll 0 4) 

HI :H»Jl©xm ^HlHilcL-a 3- (^pWKP^-y) 7n¥*7x. 
J >(910 mg, 4.26 mmoD^.k^^-fe ^ #;W\*$> K(387 mg, 4.25 mmoDfr^ 
3- (^p<^;i/T^y) rDtr^"7xy > = ^^-fe^*;W^y>(491mg, 46%) 

X@2 :H»J7 6cDXS3h^{ctTs ±B^^titc3- (VtmTK 

J) 7*0^7 iy> = 5 : -^-fe^ *;WV/>(210m&, 0.839 mmol\ t^D-f;i/ 
7D'J M496 pi, 3.78 mmoO* «fc V tf U ^>(326 pL, 3.78 mmo!)*^ <b^f 
1 0 4(ll6mg, 33%)£?#fco 

m NMR (270 MHz, CDCla) 6(ppm) : 1.29 (s, 9H), 1.31 (s, 9H), 2.23-2.29 (m, 
1H), 2.26 (br s, 3H), 2.27 (br s, 3H), 2.46 (ddd, J = 8.8, 4.3, 11.3 Hz, 1H), 2.87 
(m, 1H), 3.31 (m, 1H), 7.20-7.36 (m, 5H), 7.90 (br s, 1H) 

i 

H»J9 8 Uh<&®l 0 5) 

xil :fl;&m©x*i 2 Millie: LT\ 3-*;^|>^7'dWi;> 

(8.13 g, 42.3 mmoD&itJ^^-fe ^ fj/l/HZ? h*(3.86 g, 42.3 mmoD^f,, 3 

b^>yti^y ?lJ >=^^-fe ^ ;fc;w\V>(io.6 g, 94%)£f#fc 0 

Xjg2 :#f»J7 6©X®3^Hfi£bTs JifBT^ktifc 3 -HiJUtf* h*is 

7°Vtt7 = *;WN*^>(7.76 g, 29.2 mmolX V/iUj frtm V 

K(14.4 mL, 117 mmol)i5 it>*tr >J ^ >(ll.3 mL, 140 mmoDfr£> N ib&to 10 5 
(9.70 g, 77%)£f# feo 
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m NMR (270 MHz, CDCla) 5(ppm) : 1.29 (s, 9H), 1.32 (s, 9H), 2.37 (m, 1H), 
2.67 (m, 1H), 2.79 (m, 1H), 3.42 (m, 1H), 3.70 (s, 3H), 7.22-7.40 (m, 5H), 7.89 
(br s, 1H) 

IWJ9 9 ttb^tFl 0 6) 

*^b± h U t> A(2.7g, 67 mmol)^7K(23 mL)£^8?U &^T*P< # >> -M30 
mL)^Sn^Wb^odO^M^^JS^J9 8 T# £ ftfefb-^ 1 0 5(9.65 g, 22.3 
mmoD^PX.x 5Kr^^T-ti#tfeo £jM£lmol/L ^(20 ml), 7K(30mL) 

mimmL, 0 6(8.92g,96%)£^fc o 

J H NMR (270 MHz, CDCb) 8(ppm) : 1.30 is, 9H), 1.33 (s, 9H), 2.00-2.51 (br s, 
1H), 2.44 (m, 1H), 2.66 (m, 1H), 2.88 (m, 1H), 3.44 (m, 1H), 7.23-7.40 (m, 5H), 
7.92 (br s, 1H) 

1 0 0 nh^m 107) 

HJfil^J 9 9 T*^ ^tlfc^b^ 10 6 (1.21 g, 2.88 mmoD£0°C£ftifl U 
U;i/^D'J K(5mt)^n^.N O'CT'l^SJiS^^-feo MiP&Si^iES* 
U ^^K^^bfeo iitrh7tFD77^M> 0°CT*BI#bfc^ 
4 mol/L T>^-T-^^y — ;i/$8tt(6 mL, 20 mmol) ^ ^T'3^P^M# 

fee ^Jl^lSfn^b^ h u t> A7K^-c»b> h U «>Af^b 

ME^U ft&m 1 0 7(8.92 g, 96%)£f#fco 
!H NMR (270 MHz, DMSO-de) 8(ppm) : 1.17 (s, 9H), 1.28 (s, 9H), 1.81-2.03 
(m, 1H), 2.15-2.30 (m, 1H), 2.49-2.75 (m, 1H), 2.95-3.20 (m, 1H), 6.80 (br s, 
1H), 7.20-7.41 (m, 5H), 10.93 (br s, 2H) 

H»J 1 0 1 (ih^m 10 8) 

njte^j 100 tmmiz. lxs mum 9 9 xn btitdh&m 1 0 6 (0.104 g , 
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0.248 mmolX VJltV U b*(5 mL), t YU^rl/)VT ^ >«J^(0.017 g, 

0.245 mmoD£ £t>* h 'JsW ^ >(0.062 g, 0.614 mmoDfr £> N 10 8 

(65 mg,60%)£f#fc o 
APC1-MS (m/z) : 433 OVT-l) 
£Bffi$ll0 2 (ft-£$/10 9) 

ussai ioo ^rsi^it3 u-g ms&m 9 9 1 0 6 a.20 g, 2.86 

mmolX^-W;;i/^D U h*(5 mL):fc «fcTM mol/L* ^117 ^ >-^^y-;W§^ 
(10 mL, 40 mmoDfr 6, i\&%0 1 0 9(1.08 g, 87%)£f#fc 0 
AP-MS (m/z) : 431 (M"-l) 
HJS^J 1 0 3 (ib&&) 110) 

xgi r^fclioieikRltBfcbTx 3- (sm^/i/t^a/m?;^/) r 

DKt7xy>(4.00 g, 18.7 mmol)*5 iVftt ^ ii)MV H(l.70 g, 18.7 
mmoDfr^ 3- (P * 3~ frTK J* fr-ft-)],) 7P tT^"7 xy >=^-fe ^ A 
;W\V>(3.67 g, 79%)£*#fco 

xa2 : H«7 6 0XII3 fcRfflfcfcbT^ ±IBT^f>tlfc3 - (^^^;i/T5. 

)V) y°u v*? x y >=^-fe^>b ;w w>(2.oo g, 7.99 mmoiX t: 

W;i/^PU h*(3.94 mL, 32.0 mma]):&£tf£ U ^>(3.11 mL, 38.4 mmoOfr 
£> N fla^l 1 0 (1.64 g, 49%)£ftfc„ 
AP-MS (m/z) : 447 (M + +l) 

mmm 1 o 4 1 1 1 ) 
mmm 1 0 0 1 mm n ut N n»j 9 9 m & 1 0 6 (51.8 m g , 

0.124 mmolX n U H(0.5 mL) N y —)V7 ^ >(7.58 mg, 0.248 

mmoD^J:^ h ';^;1/T^>(18.8 mg, 0.186 mmoOfr^ fc&fa 1 1 1(480 
mg, 84%)£f# fco 

■ 

X H.NMR (270 MHz, CDCI3) 8(ppm) : 1.29 (s, 9H), 1.33 (s, 9H), 2.16-2.25 (m, 
1H), 2.65-2.79 (m, 2H), 3.33-3.44 (m, 3H), 3.72 (m, 2H), 6.18 (br s, 1H), 
7.22-7.35 (m, 6H), 8.01 (br s, 1H) 
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m&mi 0 5 Uh&%0l 1 2) 

mum ioo trntikt t-r> hjs^j 9 9 ftfcflj^ i o 6 (51.8 mg, 

0.124 mmolX VfrPP U h*(0.5 mLk n - ^ >(18.14 mg, 0.248 

mmoD^.t^h U^^;i/T^>(l8.8 mg, 0.186 mmotffr^ ih^Hi 1 1 2(400 
mg, 68%)£^fco 

*H NMR (300 MHz, CDCla) 8(ppm) : 0.92 (t, J = 7.1 Hz, 3H), 1.25-1.60 (m, 
4H), 1.29 (s, 9H), 1.33 (s, 9H), 2.16 (m, 1H), 2.69 (m, 2H), 3.25 (m, 2H), 3.67 
(m, 1H), 5.62 (br s, 1H), 7.23-7.34 (m, 5H), 7.94 (br s, 1H) 

H»J10 6 (ft^rtil 13) 

Hifg^J 100i:|it:bt> 9 9 T*^£>ti;Hb^ 10 6 (51.8 mg, 

0.124 mmolX X^WfttU V h*(0.5 mLX i/£ p^$/;i/T* >(24.6 mg, 
0.248 mmol):fc XT? h U X^\>l/7 ^ >(18.8 mg, 0.186 mmoDfr £> N 113 
(50 mg, 81%)£f#fco 

iH NMR (270 MHz, CDCI3) 5(ppm) : 1.05-1.50 (m, 6H), 1.28 (s, 9H), 1.33 (s, 
9H), 1.65-1.80 (m, 2H), 1.85-1.95 (m, 2H), 2.14 (m, 1H), 2.65 (m, 2H), 3.37 (m, 
1H), 3.38 (m, 1H), 5.50 (br s, 1H), 7.10-7.38 (m, 5H), 7.93 (br s, 1H) 
Hm^Jl 0 7 Ufr&tJl 1 4) 

(0.588 g, 2.85 mmoO^^^^-fe 5. */Wt$> h*(0.260 g, 2.85 mmoDfr &s 4 - 

h^>/fP7i; >=^-fe ^ £;w*\/>(o.700 g, 88%)&#fco 

Xg 2 : fg%$| 7 6 ©Xg 3 bT> ±fBl?# 4 h 

^D7iy> = f*t^iW?;X K^P'f^DiJ H (0.549 mL, 4.45 
mmol)*5<ttJ t tr U i^>(0.431 mL, 5.34 mmoOfr 1 1 4(318 mg, 64%) 

*H NMR (300 MHz, CDCI3) 8(ppm) : 1.29 (s, 9H), 1.32 (s, 9H), 1.51-1.60 (m, 
1H), 2.10-2.30 (m, 2H), 2.44 (m, 2H), 3.03-3.17 (m, 1H), 3.68 (s, 3H), 7.20-7.36 
(m, 5H), 7.95 (br s, 1H) 
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mmios ut^mi 15) 
mms 9 tmm^hx^ mum 1 o ixn^ntdh^mx 1 4(254 mg, 

0.567 mmolX TK^fb^ h U £ A(70.0 mg, 1.75 mmo^ 7k(2 mD 43 £ TJ^ * y - 
;i/(4 mDiP 6> % ^£§3 1 1 5 (234 mg, 95%)£*#fco 

*H NMR (270 MHz, CDCla) 8(ppm) : 1.29 (s, 9H), 1.32 (s, 9H), 1.65-1.75 (m, 
1H), 2.10-2.35 (m, 2H), 2.50 (m, 2H), 3.10-3.20 (m, 1H), 7.23-7.35 (m, 6H), 
7.92 (br s, 1H) 

»J 1 0 9 «b-£rt> 11.6) 

;»j 1 0 0 tmrnt lx, mmm 1 o 8xm^ntzit^ 1 1 5 (50.0 mg, 

0.115 mmolX WJMD'J h*(0.5 mL)&£ T>*40%.* 3^1/7^ i'-.^y' - 
;i/^(5 mDfr 1 1 6 (0.028 g, 55%)£f#fco 

m NMR (270 MHz, CDCla) 8(ppm) : 1.29 (s, 9H), 1.32 (s, 9H), 1.50-1.65 (m, 
1H), 2.21-2.35 (m, 4H), 2.80 (d, J = 4.8 Hz, 3H), 3.13 (m, 1H), 5.71 (br s, 1H), 
7.20-7.35 (m, 5H), 7.97 (br s, 1H) 

mm 1 1 0 Mb-£r$J 117) 

»n o o tmwuzvx, mnm 1 o sxm^ntdt^m 1 1 5(51.5 mg, 

■ 

0.119 mmolX U P U M0.5 mD&itMmol/L T>^T-P< # / — 

«(5mL)^f,, 'fb-^tJl 1 7(0.024 g,47%)£f#fco 
AP-MS (m/z) : 431 (M - -l) 

E%0J1 1 ltfb£*l 1 8) 
SSS^J7 6©X@3 i:PI^{3bT> £fflB#| 8 8 OH 2 T*^ h tlfr 2 - (^3=- 

^ y ) 7th7iy> = ft-fe^ ;w v; >(i.oo g, 3.49 

mmoDs ftEzKBt®(659 pX, 6.98 mmol)i5 «k t>* If U V > (565 pL, 6.98 mmoDfr £ n 
ft-£tll 1 8(302 mg, 26%)&*#fco 

m NMR (270 MHz, CDCla) 5(ppm) : 2.29 (s, 3H), 2.99 (s, 3H), 4.04 (d, J = 
14.0 Hz, 1H), 4.55 (d, J = 14.0 Hz, 1H), 7.30-7.41 (m, 5H) 
AP-MS (m/z) : 329 (MM-l) 
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mrnmi 1 2 ut&yai 1 9) 

1 1 1 T**#£> fltzih^d 1 1 8(10.6 mg, 0.0323 mmol)£^ h =y h h* P 
77>(80 mDtliU iCgit^W^t'JJ'XW mg, 0.0646 
mmol\ If'J ^ >(7.8 pL, 0.0969 mmol)*in^> 0°C(3^bfeo ^(OMfcK 
^n^fMP'J K(20pL, 0.162 mmol)£;&n;U 0°C-C'5#IM# U &£>fcg?g-e 
4^^^#Lfeo mmz.^ 1 mol/L j^£iD*s Sm^^T'ttffibfeo M 

vh^7 7-f-(^PP^;i/A/p<^y-;u=i2/i)^TMMb> l 9 

(5.3 mg, 40%)£^fco 

^-NMR (270 MHz, CDCla) 8(ppm) : 1.27 (s, 9H), 2.32 (s, 3H), 2.95 (s, 3H), 
3.98 (dd, J = 5.2, 14.0 Hz, 1H), 4.60 (dd, J = 8.1, 13.9 Hz, 1H), 5.40 (m, 1H), 
7.29-7.40 (m, 5H), 8.11 (br s, 1H) 

mmmi 1 3 (to&tii 20) 

H5fe#l8 8©X;@2T-|#S>*lfc2 - (p<^;b7;i/^-;i/T^y) T-bh7x7 
> = ^ iJ JVJVJ X300 mg, 1.05 mmol)£ rh7tFP77 >(18 mL) t 

«U 4 -VH-fyY 5. 7 £ U ^>(641 mg, 5.25 mmolX tmp-f P D K 
(0.13 mL, 1.1 mmoD^JP^s MU^WLtzo £S>fcs 1 2 ttfflftl^ 

ZMtl&iV 4)1/9 P U h*(0.065 mL, 0.53 mmol)£;&nx^ -&t>« 3.6 mm 

%ffl&MN9 PVl>^77^ -(7 P P M k/* 9 J -;i/=20/l)fcT*»SI 
U 2 0(88mg, W22%)4ffc 0 

m NMR (270 MHz, CDCla) 8(ppm) : 1.34 (s, 9H), 2.96 (s, 3H), 4.06 (dd, J = 
6.2, 13.7 Hz, 1H), 4.19 (br s, 2H), 4.58 (dd, J = 7.0, 13.7 Hz, 1H), 5.20 (t, J = 
6.4 Hz, 1H), 7.27-7.55 (m, 5H) 
AP-MS (m/z) : 371 (M + +l) 

m&w 1 1 4 121) 
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6-^P^^>^(469 mg, 2.41 mmol)£^7 D # >(15 mDKii 
U U;i/^ D U h*(0.28 mL, 3.2 mmol)*JO^. N gffit? 2 B3iait#bfco £ 

■ 

113 T*f# 6 tlfc-fb^* 1 2 0 (297 mg, 0.802 mmolX K U ^>(0.20 mL, 
2.4mmol)£iQ;^ lttllHIttbfc. £Att£ttEE*flBbfc& *&iQ* % 

7 J -0 D D A/* * J — ;i/=30/l)fcT*SSI U 12 1 (315 mg, 

JR* 72%)£f#fco 

*H NMR (270 MHz, CDCla) 8(ppm) : 1.32 (s, 9H), 1.50 (m, 2H), 1.67 (m, 2H), 
1.86 (q, J = 6.7 Hz, 2H), 2.34 (t, J = 7.3 Hz, 2H), 2.98 (s, 3H), 3.40 (t, J = 6.6 
Hz, 2H), 3.99 (dd, J = 5.2, 13.6 Hz, 1H), 4.63 (dd, J = 8.2, 13.6 Hz, 1H), 5.24 
(dd, J = 5.5, 7.9 Hz, 1H), 7.26-7.38 (m, 5H), 8.40 (br s, 1H) 
AP-MS (m/z) : 547 (M + +l) 
HJSflll 1 5 {ikSmi 2 2) 

HSfi^l 1 AH&bfllttt&Val 2 1 (315 mg, 0.575 mmol)£> N,N-$>xf- 
M;i/A7^ h*(9.5 mDCilU TSMfc*" h 'J «?A(187 mg, 2.88 mmoD£;&D 

£ N 8o°cT-2Kf^m^bfeo Kjfcjftfc!ic4ijn*.N Bfflix^-eaitHu #mwi* 

2)fcT»»U 2 2(211 mg, JR* 72%)*»&. 

J H NMR (270 MHz, CDCla) 8(ppm) : 1.32 (s, 9H), 1.42 (m, 2H), 1.55-1.74 (m, 

4H), 2.35 (t, J = 7.3 Hz, 2H), 2.97 (s, 3H), 3.28 (t, J = 6.7 Hz, 2H), 4.13 (dd, J 

= 7.2, 14.3 Hz, 1H), 4.63 (dd, J = 8.3, 13.5 Hz, 1H), 5.21 (dd, J = 5.2, 8.0 Hz, 

1H), 7.26-7.38 (m, 5H), 8.37 (s, 1H) 

AP-MS (m/z) : 510 (M + +l) 

mmm i i 6 {ih^m 123) 
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m&ffl 1 1 5 & tltcfc&VO 1 2 2 (23.6 mg, 0.0463 mmol)£^ h v t h* P 
77>(1.0 mL)£^ U h U 7irj^X7>f >(36.4 mg, 0.139 mmoMflP 

/T>^-T=5/0.8/0.2)(CTM®!t> fl^l 2 3(7.1 mg, IR* 32%)£f§ 

iH-NMR (270 MHz, CDCla) 8(ppm) : 1.31 (s, 9H), 1.47 (m, 2H), 1.57 (m, 2H), 
1.70 (m, 2H), 2.39 (m, 2H), 2.82 (m, 2H), 2.97 (s, 3H), 3.95 (d, J = 13.7 Hz, 
1H), 4.14 (br s, 3H), 4.65 (d, J = 13.5 Hz, 1H), 7.24-7.35 (m, 5H) 
AP-MS (m/z) : 484 (M + +l) 

mmm i 1 7 «b-&$i 124) 

ggffiftl 1 1 6 t*^6>nfe'fb^'tl 1 2 3(5.0 mg, 0.010 mmol)£:^P P* 
(0.4 mL)fc?§8? U K'jy >(0.0025 mL, 0.031 mmolX MT-fe^MO.0015 mL, 
0.021 mmoOZMz., 0.8 £J&*fc*&iD*N Ifflfct*^ 

* > -;i/=20/l)fcT*l» U 1 2 4 (3.9 mg, JR^ 72%)£#fco 

*H NMR (270 MHz, CDCla) 5(ppm) : 1.32 (s, 9H), 1.37 (m, 2H), 1.53 (m, 2H), 
1.69 (m, 2H), 1.98 (s, 3H), 2.39 (t, J = 7.4 Hz, 2H), 2.97 (s, 3H), 3.24 (m, 2H), 
3.98 (dd, J = 5^2, 13.6 Hz, 1H), 4.64 (dd, J = 8.2, 13.5 Hz, 1H), 5.22 (dd, J = 
5.4, 8.2 Hz, 1H), 5.68 (m, 1H), 7.24-7.38 (m, 5H), 9.08 (s, 1H) 
FAB-MS (m/z) : 526 (M + +l) 

-mm 1 1 8 125) 

Xfil : H»J lCDXigl tmmfcLX^ 3'-h KPJp^T-fe h7x^>(279 
mg, 2.05 mmoD:fe«fcTM-x^;^:*"fe^*;W*$> h*(242 mg, 2.03 mmoDfr 
£^ 3'-t h*P^2/T-fe h7i; >=4 -x^vH/^-tf-fe ^^;W^V^>(342 mg, 
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xg 2 : mum i (djm 2 1 mmt lxs ±m-e& e> ft& 3 1 1* n * s^-tr h 

7i;>=4 -a^l/^-fe ^ *;i/M*\/>(200 mg, 0.843 mmolX $fekl^(260 
mg, 2.53 mmoO&itf H U ^>(108 pX, 1.34 mmoDfr^ fli^ft 1 2 5 (90 mg, 
60%)£Hfco 

!H NMR (270 MHz, CDCla) 6(ppm) : 2.02 (3, 3H), 2.20 (s, 3H), 2.28 (s, 3H), 
2.30 (t, J = 8.4 Hz, 3H), 2.36 (s, 3H), 3.30-3.47 (br s, 2H), 7.20-7.40 (m, 5H) 
lUI^Jl 1 9(^b^%l 2 6) 

HfflE0J6 5 fclTOfcl,t\ H»J1 1 8T-#e>tlfc^b^l 2 5(187 mg, 
0.515 mg\ ^ # ^ -;KlO mD*5 J: VjKK* U £ A(l.00 g, 7.24 mmoDfr^ -fb 
^T#J 1 2 6(81 mg, 49%) . 

!H NMR (270 MHz, DMSO-ds) 8(ppm) : 2.01 (s, 3H), 2.18 (s, 3H), 2.23 (a, 3H), 
2.29 (t, J = 8.4 Hz, 3H), 3.40 (br s, 2H), 6.65-6.80 (m, 3H), 7.13 (m, 1H), 11.6 
(br s, 1H) 

HSS0U2O (M12 7) 

m&M 6 6 ktlfefb^ 6 9 (50.5 mg, 0.172 mmol)£^ >(0.5 
mt)«JWbfco h U x^I/y * >(17.4 mg, 0.172 mmolX ^^;I/-T 

V^T*-h(l3.6 pL, 0.172 mmoD£flD;U g*&T*12B#fgjft#L&o KJfe*fc 

lmo^L^ **sp*n ^«tfc.o mmm*m\mh± h u ^A*«s«rriSfe» 

F^77^f -(^ n n a/^ * j -;i//7jc= 90/10/1) fcTiltSJ U <b^ 1 

2 7(53.3 mg, 85%)£f§fc 0 

!H NMR (270 MHz, CDCla) 6(ppm) : 1.21 (t, J = 7.0 Hz, 3H), 2.09 (s, 3H), 2.22 
(s, 3H), 2.35 (s, 3H), 3.31 (m, 2H), 5.03 (br s, 1H), 7.06 (br d, J = 8.4 Hz, 1H), 
7.24-7.35 (m, 3H), 8.41 (br s, 1H) 

nnm 1 2 1 at-mo 128) 
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^>7-feh7x; >=^:fr-fe 5. #;WW >(398 mg, 1.90 mmolX JgflW V^f U 
Ml.56 mL , 7.60 mmol)*5 J; t: U >^>(721 mg, 9.12 mmol)fr^ 1 2 

8(500 mg,63%)£#fco 

iH NMR (270 MHz, CDCla) 6(ppm) : 1.09 (d, J = 6.8 Hz, 3H), 1.10 (d, J = 6.8 
Hz, 3H), 1.21 (d, J = 6.8 Hz, 3H), 1.22 (d, J = 6.8 Hz, 3H), 1.29 (d, J = 7.3 Hz, 
6H), 2.34 (s, 3H), 2.51 (m, 1H), 2.78 (m, 1H), 3.18 (m, 1H), 7.00 (br d, J = 7.3 
Hz, 1H), 7.13 (br s, 1H), 7.25-7.33 (m, 2H), 7.93 (br s, 1H) 

mmmi 22 at^mi 2 9) 
n»j 6 5 ^TOt bt> 1 2 1 -znt>ntzih-&m 1 2 8 (420 mg, 1.00 

mmol):j3 <fc TtfiiM-tl U ? A(1.00 g, 7.24 mmoDfr £n <b-£tl 1 2 9 (298 mg, 85%) 

iH NMR (270 MHz, CDCla) 8(ppm) : 1.11 (d, J = 7.0 Hz, 3H), 1.12 (d, J = 7.0 
Hz, 3H), 1.22 (d, J = 7.0 Hz, 3H), 1.23 (d, J = 7.0 Hz, 3H), 2.23 (s, 3H), 2.51 
(m, 1H), 3.20 (m, 1H), 5.60 (br s, 1H), 6.63 (br d, J = 7.3 Hz, 1H), 6.85 (br s, 
1H), 6.94 (br d, J = 7.9 Hz, 1H), 7.15 (br t, J = 7.9 Hz, 1H), 8.00 (br s, 1H) 
m&m 1 2 3 ttb^tl 13 0) 
#ISte$l7 6(D3iM3tmWL!£VTs MMM 5 3 ©X^ 1 T-nbtife V-t P P 

!P-te h7i; >=^^"-fe^?b;WW>(253mg, l.llmmolX Ifnp^l/^P U h* 
(546 pL, 4.44 mmol,)*5 £ If Y. U V > (389 pi, 4.80 mmoD#6»> <b-£fj 1 3 0 

(389 mg, 88%)%mtco 
. iH NMR (270 MHz, CDCla) 8(ppm) : 1.29 (s, 9H), 1.30 (s, 9H), 2.35 (s, 3H), 
7.20-7.27 (m, 2H), 7.35-7.43 (m, 2H), 7.95 (br s, 1H) 

mmm 1 2 4 «b^ 1 3 1 ) 
%mm 7 6 ©x@ 3 tmfflz tr> h»j 5 3 ©it 1 -e» ktifc 2 * p p 

T-fe h 7 oi^ >=^^-fe 5. #;WnV>(400 mg, 1.89 mmolX Mb<< V^f U;i/ 
(594 pL, 5.67 mmol,):£ J; T>* fcT U ^>(538 mg, 6.80 mmoDfr £>s 1 3 1 

(389 mg, 86%)£f# tco 
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iH NMR (270 MHz, CDCla) 8(ppm) : 1.10 (d, J = 6.6 Hz, 3H), 1.12 (d, J = 6.6 
Hz, 3H), 1.23 (d, J = 6.9 Hz, 2H), 1.25 (d, J = 6.9 Hz, 3H), 2.39 Cs, 3H), 2.52 
(m, 1H), 3.18 (m, 1H), 7.22-7.28 (m, 2H), 7.37-7.45 (m, 2H), 7.96 (br s, 1H) 
H»J1 2 5 {fo&tol 3 2) 

Xg 1 : £ffig0y 1 ©ig 1 tmttt LT\ 1 - ( 5 -7nt- 2 x 
>(630 mg, 3.07 mmol):fc Zlftt* ^ *;WtJ? K(281 mg, 3.07 mmoOfr 
£>> 1- ( 5 -yn^E- 2 -^xxjl/) x^;>=^tt^ £;W\V>(7.33mg, 
86%)£t#fco 

Xg2 :|Sffim©xg2i:H«fc:l/^ ±tETi# tifc 1 - (5-7*n^-2 

-^x-;i/) x# y >=^^-fe ^ */Wt*/ ><2.11 mg, 0.758 mmol):fe <£ TF$&k.W 
^(lOmL)2p£, ik&mi 3 2(l58mg,58%)£f#fc 0 

m NMR (270 MHz, CDCla) 8(ppm) : 2.15 (s, 3H), 2.19 (s, 3H), 2.36 (s, 3H), 
6.84 (br s, 1H), 6.86 (br s, 1H), 8.29 (br s, 1H) 
HWJ12 6 (fls«#&13 3) 

Xtl : f!$^J 1 ©Xg 1 Milt L-£\ 1- (3-^0^-2-^x^1/) x 
*7 >(108 mg, 0.388 mmoDiJ.fct^^^-b K(36.5 mg, 0.399 mmol) 

fr^ 1- (3-7*P^-2-^^-;i/) x*y >=^-fe* *;wW>*^fco 
Xg2 :fl»Jl©X|§2£!igjifc:b-t\ ±fBT-# & tife 1 - (3-7*0^-2 

*J 1 3 3 (139 mg, 99%)£f#fco 

iH NMR (270 MHz, CDCI3) 8(ppm) : 2.04 (s, 3H), 2.14 (s, 3H), 2.23 (s, 3H), 
2.41 (s, 3H), 6.96 (br s, 1H), 7.17 (br s, 1H), 9.08 (br s, 1H) 
«#I12 7 ab-^3 13 4) . 

:nMmi®Z.mitmM£LT, 1- (3-^np-2-fi-;i/) x 
# 7 >(137 mg, 0.853 mmol)*? <t^^-fe 5. *;Wtj; h*(78 mg, 0.853 mmoDfr 
£> N 1- (3-^PP-2-fxz;v) x*y >=^^-fe^^;wW>^fffc 0 

x@2 :HJfe^ll©x@2^^fc:L^ ±!aT*f# $> ftfc 1 - (3-^dp-2 
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ii)wvj>& £XfM7kBMio rnQ$>t, s ih^ 

1 3 4(l58mg, 58%)£^fco 
m NMR (270 MHz, CDCla) 5(ppm) : 2.14 (s, 3H), 2.21 (s, 3H), 2.43 (s, 3H), 

6.89 (d, J = 5.3 Hz, 1H), 7.18 (d, J = 5.3 Hz, 1H), 8.28 (br s, 1H) 

mnm 1 2 8 wn^* 135) 

181 :H»I1©I81 tmm£.LT, 1- (3-^OD-2-fi-;i/) x 

# y >(92.9 mg, 0.578 mmol)*5 J;Vf-^-fe ^ *;Wt5> K(52.9 mg, 0.578 mmol) 
£> N l-(3-^DD-2 -5=-x-;i/) x# y > =5=-^-fe ^ *;Wty >(96.1 mg, 

X8 2 :HSS^J7 6©X83il|qI^HUTs ±H3T-f§f)tife 1 - (3-^DP- 
2 x# J y-^-tt ^ ij)W^J >(86.9 mg, 0.372 mmolX bT^D-T 
P U K(138 p.L, 1.12 mmol)*? cfct>* trU ^>(108 pL, 1.34 mmoDfr^ it^ 
% 1 3 4(90 mg, 60%)£#fco 

iH NMR (270 MHz, CDCla) 8(ppm) : 1.33 (s, 9H), 1.35 (s, 9H), 2.43 (s, 3H), 

6.90 (d, J = 6.3 Hz, 1H), 7.20 (d, J = 6.3 Hz, 1H), 7.97 (br s, 1H) 
^§&#)12 9 Ub^l3 6) 

m&M 1 1 T-mbtltzih&ya l 4(41 mg, 0.17 mmoD^T-fe h- h UM0.5 
mDiC^U ^-tert-^^^^^;!/^^— h(0.114 mg, 0.522 mmol\ 
DMAP(43 mg, 0.35 mmoD&fJD;^ 1 B#B3itJ$l/fco S^^K^D;^ 

7^-(^DD^;i/A/p<^^-;i/=20/l)tTi|*MU <b-^tll 3 6(24 mg, 
41%) fco 

»H NMR (270 MHz, CDCla) 8(ppm) : 1.47 (s, 9H), 2.21 (s, 3H), 2.40 (s, 3H), 
7.14-7.48 (m,6H) 
AP-MS (m/z): 334 (M'-l) 

mrnw 1 3 o ('fb-^ 137) 

105 



WO 03/051854 PCT/JP02/12961 

msm 1 1 xn h nt^b^m 1 4 (74 m g , 0.31 mmoD£ n , n - 

K(2mL)l3^U 60%**ftS:M* U«?A(50mg, 1.3 mmol), ^tS>1/;*7 
;W\*^-T MD'J F(0.116 mL, 1.26 mmo])£flD;L £UX 1 bfco 

«■ 

-Adrf>=3/l)ttI^U ffr^ftl 3 7(44mg,46%)£^fco 

iH NMR (270 MHz, CDCla) 8(ppm) : 2.23 (s, 3H), 2.37 (s, 3H), 3.00 (s, 6H), 

7.20-7.45 (m, 5H) 

AP-MS (m/z): 307 <M + +l) 

mmi 3 1 (*b£4»l 3 8) 

X@ 1 : ^fb^(n)(l30 mg, 0.583 mmoD^T-fe h- h >J M5.4 mL)k:?gPU * 
^T#»tert-^M0.093mL, 0.78 mmol)^n^> 10 #HI*#bfcftN H 
ffiftl 1 1 "Cft e>tlfe-fb^tl 1 4(180 mg, 0.486 mmod^M^ gM£T*#* fc# 

7 x^;i/- 1,3,4 -^T^TU >(145 mg, 84%)£^fc 0 
XfM2 : ±fBT*f#e>tLfe3-T-fe5 : -^-5-7*D^-2-^^;i/-2-7m;i/ 
-1,3, 4-^T^TU >(50mg, 0.17mmol)£^?PP^*>(0.5mL)Jc:^ 
$U tr^U^>(0.033mL,0.33mmol)»^. N ^St 20 #B8JJ&#Lfeo £ 
fcKJt&Sftfc U V >(0.165 mL, 1.67 mmoDfciD;?., Wm.X 5.5 l$ffl!l# bfco 

3UI * p v h ^7 7 * -(7 P P A)fcT*MH U -fb^ 1 3 8 (12 mg, 24%) 
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iH NMR (270 MHz, CDCla) 8(ppm) : 1.60 (m, 6H), 2.25 (s, 3H), 2.40 (s, 3H), 
3.24 (m, 4H), 7.20-7.39 (m, 3H), 7.45 (m, 2H) 
AP-MS (m/z) : 304 (M + +l) 
H»J13 2 Ob^/13 9) 

MUM 1 3 1 ©Xig 2 Mitt b"^ 1 3 1 ©Ig 1 tli£>ftfc 3 -T 

5 -^D^E- 2 2-7izjl/-l, 3, 4 -^T^TU>(61 
mg, 0.20 mmoD&iTM -^Wt/tT^l) ^>(0.483 mL, 4.08 mmo])fr£> N 

1 3 9 (38 mg, 59%) o 
iH NMR (270 MHz, CDC1 3 ) 6(ppm) : 0.96 (d, J = 6.4 Hz, 3H), 1.25 (m, 2H), 
1.44-1.71 (m, 3H), 2.25 (s, 3H), 2.40 (s, 3H), 2.88 (m, 2H), 3.61 (m, 2H), 
7.20-7.49 (m, 3H), 7.46 (m, 2H) 
AP-MS (m/z) : 318(M + +l) 
H»J13 3 «b£f>14 0) 

HB^j 1 1 1 ftltik&m 1 1 8 (50 mg, 0.15 mmo])£ V ?UV**>(2 

mL)t?|»l, \f U ^>(0.031 mL, 0.38 mmolX 'Mr'tfV 'fMOU h*(0.053 mL, 
0.38 mmoDfcfll] ^^ ^MT' 2.5 B$fgft& bfeo & £ U ^ >(0.012 mL, 

0.15 mmoD:fc<fctf'\^r'tfV'l';i/?n >j K(0.021 mL, 0.15 mmdl)&ftl*^ WUM. 

tifctlMRU to^tf 1 4 0(52 mg, 80%) 

!H NMR (270 MHz, CDCla) 8(ppm) : 0.90 (t, J = 6.6 Hz, 3H), 1.22-1.41 (m, 
4H), 1.64 (m, 2H), 2.31 (s, 3H), 2.32 (t, J = 7.5 Hz, 2H), 2.96 (s, 3H), 3.98 (dd, 
J = 5.4, 13.9 Hz, 1H), 4.60 (dd, J = 8.1, 13.9 Hz, 1H), 5.38 (dd, J = 5.4, 8.1 Hz, 
1H), 7.20-7.44 (m, 5H), 8.02 (s, 1H) 
AP-MS (m/z) : 427 (M + +l) 

mmm 1 3 4 ut&m 1 4 1 ) 
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mm 1 3 3 tmm&Lx, mam i i i xn^tzih^m 1 1 saoo mg, 

0.305 mmolX tf'j^>(0.062 mL, 0.78 mmol)i5 p h^^Mpij }? 

(0.075 mL, 0.78 mmoOfr £ s ^b#M 1 4 1 (22 mg, 18%)£|f fc 0 

*H NMR (270 MHz, CDCla) 8(ppm) : 1.91 (dd, J = 1.7, 7.0 Hz, 3H), 2.32 (s, 

3H), 2.97 (s, 3H), 3.99 (dd, J = 5.6, 13.9 Hz, 1H), 4.61 (dd, J = 7.6, 13.9 Hz, 

1H), 5.51 (dd, J = 5.6, 7.6 Hz, 1H), 5.86 (dd, J = 1.7, 15.2 Hz, 1H), 7.03 (dd, J 

= 7.0, 15.2 Hz, 1H), 7.22-7.41 (m, 5H), 8.49 (s, 1H) 

AP-MS (m/z) : 397 (MH-l) 

•mm 1 3 5 uts® 142) 
n»j 1 3 3 tmmizLx, mmm 1 1 1 unbtntfc&Qi 1 1 8(50 m g , 

0.15 mmoOs t! U ^>(0.062 mL, 0.76 mmoD^tf^ p^p^>^;i/^-;i/ 
? D U h*(0.070 mL, 0.76 mmoDfr £> N fls£* 1 4 2 (42 mg, 70°/o)£^fco 
»H NMR (270 MHz, CD 3 OD) 8(ppm) : 0.87-0.98 (m, 4H), 1.77 (m, 1H), 2.28 (s, 
3H), 3.01 (s, 3H), 3.97 (d, J = 14.0 Hz, 1H), 4.55 (d, J = 14.0 Hz, 1H), 7.22-7.42 
(m, 5H) 

AP-MS (m/z) : 397 (M + +l) 
USte^J 1 3 6 Uh^O 14 3) 

1 3 3 tmWlfc LTn glMBftl 1 1 1 T*^e.nfe<ti-a-^ 1 1 8 (80 mg, 
0.24 mmolX t! V ^ >(0.069 mL, 0.85 mmol):fc £ 2 - h * W V ^ U 
)\s>7 P D K (0.12 mL, 0.85 mmoDfr fb£4& 1 4 3(24 mg, 22%)£#& c 
m NMR (270 MHz, CDCla) 8(ppm) : 1.65 (s, 3H), 1.67 (s, 3H), 2.15 (s, 3H), 
2.32 (s, 3H), 2.97 (s, 3H), 3.99 (dd, J = 5.5, 14.0 Hz, 1H), 4.61 (dd, J = 8.1, 14.0 
Hz, 1H), 5.39 (dd, J = 5.5, 8.1 Hz, 1H), 7.29-7.46 (m, 5H), 8.53 (s, 1H) 
AP-MS (m/z) : 457 (M + +l) 
«0>I13 7 (fb£$>14 4) 

^fififll 1 3 6 Tl§ ftfcf b-&^ 1 4 3(21 mg, 0.045 mmol)£^* ^— Ml.6 
mL)i5j:t>*7k(0.8 mI^©ig£$g&fc:$gf#PU TK^fb U 3^ A(ll mg, 0.45 mmol) 
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y -;i/=9/ OlCTfi U 1 4 4 (11 mg, 56%)£f#fc 0 

m NMR (270 MHz, CDCla) 8(ppm) : 1.44 (s, 3H), 1.48 (s, 3H), 2.32 (s, 3H), 
2.85 (br s, 1H), 2.97 (s, 3H), 3.98 (dd, J = 5.6, 13.9 Hz, 1H), 4.63 (dd, J = 7.8, 
13.9 Hz, 1H), 5.53 (dd, J = 5.6, 7.8 Hz, 1H), 7.25-7.42 (m, 5H), 9.36 (s, 1H) 
AP-MS (m/z) : 415 <M + +l) 

mmmi 3 8 ab^ii 4 5) 
n»ji 3 3 tmm^vx, mmmi 1 lt^e.tifc'fb^ 1 1 8(50 m g , 

0.15 mmolX tT U 5^(0.031 mL, 0.38 mmoDcfc h P U h* 

(0.035 mL, 0.38 mmotffr £ N flrfNb 1 4 5 (53 mg, 86%)£#fc 0 

»H NMR (270 MHz, CDCla) 8(ppm) : 2.32 (s, 3H), 2.96 (s, 3H), 3.49 (s, 3H), 

4.00 (s, 2H), 4.00 (dd, J = 5.8, 13.9 Hz, 1H), 4.61 (dd, J = 7.8, 13.9 Hz, 1H), 

5.46 (dd, J = 5.8, 7.8 Hz, 1H), 7.25-7.44 (m, 5H), 8.94 (s, 1H) 

AP-MS (m/z) : 401 (M + +l) 

mmm 1 3 9 «b^i 1 4 6 ) 
mnmi 3 3 ^i^mucL-^ h»j 1 1 i-zm btitzit&m 1 1 8(100 mg , 

0.305 mmolX tfU^>(0.062 mL, 0.76 mmol):fe &1f9 P D7-bf/^ n U h* 

(0.061 mL, 0.76 mmoDfr fb-&& 1 4 6 (105 mg, 85%)£f#fco 

iH NMR (270 MHz, CDCla) 6(ppm) : 2.34 (s, 3H), 2.97 (s, 3H), 4.02 (dd, J = 

5.6, 14.0 Hz, 1H), 4.11 (d, J = 15.9 Hz, 1H), 4.18 (d, J = 15.9 Hz, 1H), 4.62 (dd, 

J= 7.8, 14.0 Hz, 1H), 5.28 (dd, J = 5.6, 7.8 Hz, 1H), 7.22-7.43 (m, 5H), 8.87 (s, 

1H) 

AP-MS (m/z) : 405 (M + +l) 

mmm 1 4 0 ut^m 147) 

mm 1 3 9 T? n h fltzih^ l 4 6 (50 mg, 0. 12 mmoO £ * # J -Ml mL) 
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£ HKjsSJftfc 50%^^ 5: >*$8*(o.033 mD£inx., i^sfi-e 1.5 l$fS 

1 4 7 (20 mg, 39%) 

*H NMR (270 MHz, CDCla) 6(ppm) : 2.34 (s, 3H), 2.38 (s, 6H), 2.96 (s, 3H), 
3.06 (d, J = 17.3 Hz, 1H), 3.10 (d, J = 17.3 Hz, 1H), 4.00 (d, J = 13.9 Hz, 1H), 
4.61 (d, J = 13.9 Hz, 1H), 5.36 (br, 1H), 7.25-7.41 (m, 5H) 
AP-MS (m/z) : 414 (M++1) 
HSS0!|14 1 (fb-Stll 4 8) 

1 3 3 tmffifc Its WJ 1 1 1 T?#&*lfc'ftS-&*l 1 1 8(297 mg, 
0.903mmolX ^ U V X0.183 mL, 2.26 mmoD* Jlt>*4 - (^PD^l/^b)! 
ft* 5=-;i/(0.312 mL, 2.26 mmoDfr £k 1 4 8 (304 mg, 74%)£*§fc 0 

m NMR (270 MHz, CDCls) 8(ppm) : 2.00 (m, 2H), 2.32-2.56 (m, 4H), 2.34 (s, 
3H), 2.99 (s, 3H), 3.71 (s, 3H), 4.01 (dd, J = 5.4, 13.9 Hz, 1H), 4.63 (dd, J = 7.9, 
13.9 Hz, 1H), 5.45 (m, 1H), 7.21-7.49 (m, 5H), 8.54 (s, 1H) 
AP-MS (m/z) : 457 (M + +l) 

mrnmi4 2 atmn4 9) 

mm 1 3 7 fcRlflfcfc bT> 1 4 1 -C*f S> tlfc^b^ 1 4 8 (262 mg, 

0.573 mmoD^TK^b U ^^A— 7k»(206 mg, 4.91 mnioDt»bfctN £f& 
fcfcSfcfe «k V 0.5 mallL ffift&ftliU ^DD^^At/^/' --iKDi^ilti 

p*;i,A/* * y -;i/=43/7){CTMSi U 1 4 9 (222 mg, 88%)£f#fco 

m NMR (270 MHz, CD3OD) 8(ppm) : 1.89 (m, 2H), 2.28 (s, 3H), 2.33 (t, J = 
7.3 Hz, 2H), 2.43 (t, J = 7.5 Hz, 2H), 3.01 (s, 3H), 3.99 (d, J = 14.0 Hz, 1H), 
4.56 (d, J = 14.0 Hz, 1H), 7.20-7.45 (m, 5H) 
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AP-MS (m/z) : 441 (M"-l) 
3MB0314 3 (fc#»15 0) 

1 4 2 t?f# tVfc'fb^ 1 4 9 (83 mg, 0.19 mmoD£ 1 , 
x*>(3.2 mQlzmmU ^b5=-^-M3.2 mL)^iP^ 60°CT* 2.5 Kf|tgjij$b 

/*#;-)l=20/i)1ZTnMLs it&mi 5 0(61 mg, 76%)£#fc 0 
iH NMR (270 MHz, CDCla) 8(ppm) : 2.09 (m, 2H), 2.29 (s, 3H), 2.80 (t, J = 6.5 
Hz, 4H), 3.05 (s, 3H), 3.95 (dd, J = 3.7, 13.9 Hz, 1H), 4.82 (dd, J = 9.6, 13.9 Hz, 
1H), 5.70 (dd, J = 3.7, 9.6 Hz, 1H), 7.29-7.47 (m, 3H), 7.58 (m, 2H) 
AP-MS (m/z) : 425 (M + +l) 
!WJ 1 4 4 «b<£t» 15 1) 

mm i 3 3 ^m^t it> uste^j 1 1 1 -e® £>*uHb-&$» 1 1 8 (100 m g , 

0.305 mmolX fcT U V >(0.062 mL, 0.76 mmoOfc* £ X? 4 - Z?U 7" ^ U 71/ £ p ij 

K(0.088 mL, 0.76 mmol)^?)^ -fb-^3 15 1 (113 mg, 78%)£f#fco 

»H NMR (270 MHz, CDCla) 8(ppm) : 2.20 (m, 2H), 2.31 (s, 3H), 2.55 (t, J = 6.9 

Hz, 2H), 2.96 (s, 3H), 3.47 (t, J = 6.2 Hz, 2H), 3.99 (dd, J = 5.5, 13.9 Hz, 1H), 

4.61 (dd, J = 7.9, 13.9 Hz, 1H), 5.37 (dd, J = 5.5, 7.9 Hz, 1H), 7.23-7.42 (m, 

5H),8.18(s, 1H) 

AP-MS (m/z) : 476 (M"-l) 

mm 1 4 5 (ib&b 152) 

mm 1 4 4 Tf# & ^fc-fb-^ft 1 5 1 (70 mg, 0.15 mmol)£ N , N - 

5. K(1.8 mL)fc«U 60%2k^b± h U £ A(9 mg, 0.2 mmoO^JP^ 

ffig* bfeo Ste*#flfcS*Jf ^ P V h ^77 -Y -(£ P p * J -;i/=9 
/l)fcT«f»U ffr&ftl 5 2(51mg,88%)&^fc 0 

iH NMR (270 MHz, CDCla) 8(ppm) : 2.20 (m, 2H), 2.35 (s, 3H), 2.57 (m, 2H), 
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2.95 (s, 3H), 3.93 (m, 2H), 3.99 (dd, J = 5.5, 13.9 Hz, 1H), 4.61 (dd, J = 8.1, 
13.9 Hz, 1H), 5.33 (dd, J = 5.5, 8.1 Hz, 1H), 7.25-7.44 (m, 5H) 
AP-MS (m/z) : 397 <M + +l) 
H»J14 6 (fl3^15 3) 

n»j 1 3 3 i:nfiifctT> mmm 1 1 ixn^nt^^m 1 1 saoo mg , 

0.305 mmoDs U ^>(0.087 mL, 1.1 mmol)43 £ XF 5 -7uW\/ U;i>^D U 
K0.143 mL, 1.07 mmoDfr £k fb-&$J 1 5 3 (120 mg, 80%)£f#fc o 
!H NMR (270 MHz, CDCla) 6(ppm) : 1.75-1.98 (m, 4H), 2.31 (s, 3H), 2.36 (t, J 
= 7.0 Hz, 2H), 2.96 (s, 3H), 3.40 (t, J = 6.2 Hz, 2H), 3.99 (dd, J = 5.5, 13.9 Hz, 
1H), 4.61 (dd, J = 7.9, 13.9 Hz, 1H), 5.40 (dd, J = 5.5, 7.9 Hz, 1H), 7.23-7.42 
(m, 5H), 8.22 (s, 1H) 
AP-MS (m/z) : 491, 493 (M + +l) 

mmwi4 7 ati^i5 4) 
mum 1 4 5 tmmizLx, mmm 1 4 ^xn^tz^m 1 5 3(60 mg, 0.12 

mmol)* <fc V 60%7jC^b^- h U t> Ml mg, 0.2 mmoDfr fl3<&W 1 5 4 (36 mg, 
72%)£*#fco 

m NMR (270 MHz, CDCla) 8(ppm) : 1.81-2.02 (m, 4H), 2.36 (s, 3H), 2.54 (m, 
2H), 2.94 (s, 3H), 3.85 (m, 2H), 3.95 (dd, J = 4.8, 13.8 Hz, 1H), 4.56 (dd, J = 
8.4, 13.8 Hz, 1H), 5.41 (dd, J = 4.8, 8.4 Hz, 1H), 7.25-7.41 (m, 5H) 
AP-MS (m/z) : 411 (M + +l) 

nmm 1 3 3 hnm^Xs mmm 1 1 lx-m ^fitcit^mi 1 8(99 mg, 

0.30 mmolX tf U ^>(0.061 mL, 0.75 mmoD:feJ;TJ ? 6 -fU^^^rS 4 )W 
PU H (0.115 mL, 0.754 mmoD^^s fll^tl 1 5 5(122 mg, 80%)£f#fco 
m NMR (270 MHz, CDCla) 8(ppm) : 1.40-1.77 (m, 4H), 1.87 (m, 2H), 2.31 (s, 
3H), 2.35 (t, J = 7.4 Hz, 2H), 2.96 (s, 3H), 3.40 (t, J = 6.6 Hz, 2H), 3.99 (dd, J 
= 5.4, 14.0 Hz, 1H), 4.60 (dd, J = 7.9, 14.0 Hz, 1H), 5.36 (dd, J = 5.4, 7.9 Hz, 
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1H), 7.20-7.43 (m, 5H), 8.06 (s, 1H) 
AP-MS (m/z) : 505, 507 (M + +l) 

mmm 1 4 9 ut&m 1 5 6 ) 

H»J 1 4 5 tmWLfc l/T> 1 4 8 Tff 1 5 5 (63 mg, 

0.12 mmo]):fc 60%*fR-fb^- h I) »> A(7 mg, 0.2 mmoDfr ^flS^ 1 5 6 (17 
mg, 32%)£f# fc 0 

*H NMR (270 MHz, DMSOde) 8(ppm) : 1.55-1.78 (m, 6H), 2.19 (s, 3H), 2.68 
(m, 2H), 2.95 (s, 3H), 3.87 (dd, J = 7.9, 13.7 Hz, 1H), 4.12 (m, 2H), 4.29 (dd, J 
= 5.6, 13.7 Hz, 1H), 7.20-7.41 (m, 6H) 
AP-MS (m/z) : 425 (M++1) 
H»J 1 5 0 (it£® 15 7) 
H»J9 2T^#£*lfcfb-&tJ9 9(1.50 g, 3.21 mmol)£^ * J — M30 mL)£ 
50°CT*7jC^'fb^ £JiU- h U £A(1.21 g, 32.0 mmol) IUM 

y = 20/1) £T MR U fls£*l 5 7(0.26g,21%)^ffe o 
*H NMR (270 MHz, CDCla) 8(ppm) : 1.31 (s, 9H), 2.62 (m, 1H), 2.94 (s, 3H), 
3.22 (m, 1H), 3.41 (m, 1H), 3.61 (m, 1H), 4.21 (s, 2H), 4.79 (m, 1H), 7.19-7.38 
(m, 5H) 

AP-MS (m/z): 385 (M + +l) 
UStefcll 5 1 (fb£*ll 5 8) 

mmm 1 3 3 tmmtz lx, mmm 1 5 0 -en$>iMttt&® 1 5 7(97 mg, 

0.25 mmolX fcTU^XO.051 mL, 0.63 mmol):fecfcT>*4 -^D^T^U ;i/^P U 
M0.073 mL, 0.63 mmoDfr & > fls£«f 1 5 8 (114 mg, 85%)£|#fc 0 
*H NMR (270 MHz, CDCla) 8(ppm) : 1.32 (s, 9H), 2.22 (m, 2H), 2.58 (t, J = 7.4 
Hz, 2H), 2.65 (m, 1H), 2.97 (s, 3H), 3.27 (m, 1H), 3.39 (m, 1H), 3.49 (t, J = 6.2 
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Hz, 2H), 3.62 (m, 1H), 4.45 (br t, 1H), 7.21-7.39 (m, 5H), 8.00 (s, 1H) 
AP-MS (m/z) : 533, 535 (M + +l) 

nmm 1 5 2 ut&m 159) 
mum 1 4 5 tmmzLT, mum 1 5 iT*t#^nfe<b-^ti 1 5 8(110 m g , 

0.206 mmoD&iktf 60%7K^b^ h U £ A(l2 mg, 0.31 mmoDfr^ <b£«f 1 5 
9(64 mg, 68%)£#fco 

iH NMR (270 MHz, CDCla) 8(ppm) : 1.34 (s, 9H), 2.23 (m, 2H), 2.56 (m, 2H), 
2.61 (m, 1H), 2.97 (s, 3H), 3.27 (m, 1H), 3.40 (m, 1H), 3.63 (m, 1H), 3.98 (m, 
2H), 4.01 (br t, J = 3.5 Hz, 1H), 7.20-7.37 (m, 5H) 
AP-MS (m/z): 453 (M++l) 
H»J 15 3 (fb£$) 16 0) 

mfi&ffl 1 1 2-e^e>tu^b-^l 1 1 9(21 mg, 0.052 mmol)* h;i/X>(l mL) 
^^rh7t KD77>(lmL)0iMiti)gU 2, 4-tr* (4-^b 
#7i-il/) -1, 3-^^-2, 4—>**;**x*>-2, 4-^X;i/7-f 
Y(V—V>XUM l Lawesson's reagent)(43 mg, 0.11 mmol)£iD^ 90°CT* 5 

=20/l)tT!lMU fl^ffl 6 0(l5mg,67%)^f#feo 

!H NMR (270 MHz, CDCla) 8(ppm) : 1.30 (s, 9H), 2.76 (s, 3H), 3.08 (s, 3H), 
4.08 (dd, J = 7.3, 13.8 Hz, 1H), 5.03 (t, J = 7.3 Hz, 1H), 5.54 (dd, J = 7.3, 13.8 
Hz, 1H), 7.26-7.42 (m, 5H), 8.16 (s, 1H) 
AP-MS (m/z): 429 (M + +l) 

mmm 1 5 4 ut<&® 1 6 1 ) 

^WJ 1 0 0 tmUfcLXs ^MM 9 9T'?# bfrtzik-S® 1 0 6(0.165 g, 
0.393 mmolX ^-^-9- U M H >J K(2 mLk 2 - (^ ^ ) x£ y — ;i/(295 

mg, 3.93 mmol)*5 «fclf h U x^l/T ^ >(476 mg, 4.72 mmol)fr£K <b-&$7 1 6 
l(70mg, 37%)£#fco 
AP-MS (m/z) : 475 (M-l) 
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mmm 1 5 5 1 6 2 ) 
mt&m 1 0 0 fcstBfc ltv uum 9 9 titcitG® 1 0 6 (0.165 g, 

0.393 mmolX WJMnU h*(2 mU*«kVyx^y— ;i/T^>(413 mg, 

3.93 mmoDfr fti^ 1 6 2(135 mg, 68%)£f#fco 

AP-MS(m/z) :507(M++1) 

MM® 1 5 6(fts<&% 1 6 3*«fc Wb-&«l 1 6 4) 

■ 

10 0 fcH&fc It, 9 9 tufc-fb^tl 1 0 6 (0.099 g, 

0.237 mmolX V)WU V Kl.25 mD^cfctf 3 -7^-l,2-7D/1> 

^^--M92pL, 1.19 mmoDfr^ 4b-&$> 1 6 3(6.2 mg, 5%)33<fclWb-&«& 16 4 
(36.1mg,31%)£*§fco 
16 3 

AP-MS (m/z) : 493 (M + +l) 
1 6 4 

AP-MS (m/z) : 493 (M++l) 
H»J 15 7 (fb^ 16 5) 
MMM 10 0 fclTOfc It, m&M 1 0 8 T?*§ 6 aifefb^ft! 1 1 5(0.102 g, 

0.236 mmolX WJMP'J h*(l.25 mL^cfcTJ* 2 -7 5. J J — Ml44 
mg, 2.36 mmoDfr ft&fa 1 6 5 (37 mg, 33%)£f#fco 
AP-MS (m/z) : 477 (M + +l) 
gffliftl 1 5 8 16 6) 

|g%0(|9 8TM95*lfe<fb'&» 1 0 5(0.200 g, 0.461 mmoO^^hvt h*D77 
><2mttfc*!*U 0"C*C**fl5y^«>AT;U§=»>ACB0 mg, 0.791 mmoD^iJP 
gffiT? 2 I$|ffl8l#bfc« ElfcttfcTk 30%7J«b^ h U $ &7m%L*MZ1t 

^^ **S*I&»M U $&£MEMi^bfcog§S£#^Ji* b^7^f -0 

D D * J -;i/= 9 / 1 )fc"t*H8 U 1 6 6 (64.0 mg, 34%) 

>t o 

!H NMR (270 MHz, CDCla) 8 (ppm) : 1.29 (s, 9H), 1.32 (s, 9H), 1.65 (m, 1H), 
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2.08 (m, 1H), 2.33 (m, 1H), 3.16 (m, 1H), 3.78 (m, 2H), 7.21-7.38 (m, 5H), 7.95 
(br s, 1H) 

AP-MS (m/z) : 404 (M-l) 
UStg^J 1 5 9 {ft&m 16 7) 
ggffigpjl 5 SX-n^fltcib^mi 6 6(0.0448 g, 0.110 mmoD £ N , N - ^ 
hT^ K(0.5 mUfc&JSU OVXmnLUifi^T.^T^ fr? D U h* 
(51.1 mg, 0.442 mmoO^JP^.. 0 o CT* 20 #IS»#bfco £jfo^*£Jn£Tjffi# 

h^^^-f -(^nDW/^y- ;i/=30/i)fc-t*itlU <b^i 6 7 

(30.2 mg,57%)£fffco 

iH NMR (270 MHz, CDCI3) 8(ppm) : 1.29 (s, 9H), 1.33 (s, 9H), 1.89 (m, 1H), 

2.14 (m, 1H), 2.38 (m, 1H), 3.32 (m, 1H), 4.28 (m, 1H), 4.43 (m, 1H), 5.08 (br s, 

1H), 7.29 (m, 5H), 7.93 (br s, 1H) 

AP-MS (m/z) : 483 (M-l) 

ggffiftl 1 6 0 16 8 * 16 9) 

Xgl : 2-T^7-feh:7x./>^M4.56g, 26.6mmol)£^PP^*> 
(250 ml)C)g|L, h U ^ >(9.30 mL, 66.7 mmoD^flP ^ 10# 

mmw^tzo Rjfom*o o ciztfiWLt£&, ^dd^^>»-;^du pons 

90%, 3.60 mL, 36.3 mmoD£iP;i> IHMK^l^fM#bfco Rj&$fc2 mol/L ^ 
^ ) T-b h 7 x y >(5.00 g, 76%)£f#fco 

iH NMR (300 MHz, DMSOde) 8 (ppm) : 4.67 (s, 2H), 4.94 (s, 2H), 7.54 (t, J = 
8.1 Hz, 2H), 7.67 (t, J = 7.5 Hz, 1H), 7.97 (d, J = 8.1 Hz, 2H), 8.01 (br s, 1H) 
AP-MS (m/z) : 247 (M+) 
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(1.00 g, 4.05 mmol)^^^-fe ^ HttWKl.08 g, 8.07 mmoM^ * 7 — 

;i/(60 mOizmMLtco ZamtoZWmtlM mti&m*.^ 60°CT*2B$|l§}i#b 

feo SStftKif^ fiStt^K**± h U »>A*^S«&iP^ 

^ y ) 7th7xy 5. *;i/nv>(o.5i g, 40%)&f#fc o 

m NMR (300 MHz, DMSO-de) 6 (ppm) : 4.17 (s, 2H), 4.93 (s, 2H), 7.37-7.42 

« 

(m, 3H), 7.52-7.56 (m, 2H), 8.13 (br s, 1H), 8.48 (br, 2H), 8.85 for s, 1H) 
AP-MS (m/z) : 319 (M + ) 

^ #;WW>(7.48 g, 23.4mmol)£?Dn*;VA (250 mUtSIL, fcf 
I) 5»(ll.4 mL, 141 mmolX Vrftij frt? D U K(8.70 mL, 70.6 mmol)£flnx^ 
^&T-30#fSjftj$ bfco £ji6ifcfc$R*fl«(4.40 mL, 46.6 mmol) £flD 3^ £ £ 
SIt*15Kf Ifco mol^ 8fflfc*j&D*.% * P n*;i/AT"Jftfcfc}bfco 

n-^^y=i/i^^.m/i)\zxmmhsih^m \ 6 8(3.56 g, 25%)*? xmt 

&m 1 6 9 (1.77 g, 14%)£#fco 
<b£-t> 1 6 8 

m NMR (300 MHz, DMSO-de) 6(ppm) : 1.16 (s, 9H), 2.23 (s, 3H), 4.00 (dd, J = 
11.3, 8.0 Hz, 1H), 4.47 (dd, J = 11.3, 2.5 Hz, 1H), 4.91 (d, J = 12.0 Hz, 1H), 
4.97 (d, J = 12.0 Hz, 1H), 7.28-7.39 (m, 5H), 8.10 (br s, 1H), 11.2 (br s, 1H) 
AP-MS (m/z) : 446 (M + ) 
ih&m 1 6 9 

m NMR (300 MHz, DMSO-de) 8(ppm) : 2.01 (s, 3H), 2.18 (s, 3H), 3.95 (d, J = 
14.3 Hz, 1H), 4.45 (d, J = 14.3 Hz, 1H), 4.91 (d, J = 12.0 Hz, 1H), 4.97 (d, J = 
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12.0 Hz, 1H), 7.25-7.39 (m, 5H), 8.08 (br s, 1H), 11.6 (br s, 1H) 
AP-MS (m/z) : 404 (M + ) 

msm i 6 i (fc&m i 7 o &jLTMb&is 171) 

1 : 2-7^7^h7i; >%ffi£(l.00 g, 5.85 mmoD£S>£ D Dp* * > 
(50 mL)fc»U h U X^-;i/7 > ^ >(2.50 mL, 17.9 mmo])£#PX> gM*eiO£ 
mmWLtzo RJfo%l*0°CtZ#ifflLtz&, t7tmx.#>X)V*-)lt7VV H0.92 
mL, 8.80 mmoD£;&nx^ l^^ v t*15^F^#b}feoai&^{32 mol/L ^£#P^ 

y X0.42 g, 32%)£?#& 0 

iH NMR (300 MHz, CDCla) 6(ppm) : 4.54 (d, J = 4.5 Hz, 2H), 5.42 (br s, 1H), 
5.94 (d, J = 9.9 Hz, 1H), 6.28 (d, J = 16.5 Hz, 1H), 6.53 (br dd, J = 16.2, 9.9 Hz, 
1H), 7.52 (t, J = 7.5 Hz, 3H), 7.65 (t, J = 7.8 Hz, 1H), 7.93 (t, J = 5.1 Hz, 1H) 
AP-MS (m/z) : 225 (M + ) 

x;g 2 : ±fST?f#£tifc 2 - (tf-;i/^;i/^-;vT ^)7th7i; X0.32 g, 

1.42 mmoD^^^-fe^^^^y F^J^(0.27 g, 2.13 mmol)£p< 37 7 -M20 

n _^^v=i/i)i3TMSlU 2- (tr-;i/x;i/*-;i/T^) 7th7i; 

> = ^ * /WW >(0.25 g, 58%)£t#fco 

iH NMR (300 MHz, CDC1 3 ) 8(ppm) : 4.10 (s, 2H), 5.97 (d, J = 9.9 Hz, 1H), 
6.25 (d, J = 16.8 Hz, 1H), 6.54 (dd, J = 16.8, 9.9 Hz, 1H), 7.24-7.27 (m, 2H), 
7.42 (br s, 1H), 7.52-7.53 (m, 3H), 7.81 (br s,.lH), 8.70 (m, 1H) 
AP-MS (m/z) :297(M + ) 
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XH3 : ±IBT*f# £ ftfc 2 - (tr^;i/*;i/*-;i/7^v) 7* h7xy 

-fe ^#;WW>(0.25 g, 0.83 mmol)^T-fe h >(10 mLXd^U tfU^>(0.34 
mL, 4.17 mmoDs VKUj D U H(0.31 mL, 2.50 mmol)>feSn^.> ^MT30# 
HM#bfco RjS$fcfekBt«(0.16 mL, 1.66 mmoD^iP^., £ £ (-3BP^^?aT- 
^ tfeoS«*?iliUa^^^x5 : -;i/i:2 mol/L ^^JP^T^bfeo 

b fee u * y ;i/ A 5 a * d t h y 5 7 ^ 

n _^>=i/i)t:tiiu 4b-£r#jl 7 0(0.18 g, 52%)fcfls-6*jl 7 1 

(0.10g, 26%)£*#fco 
-fb-S-tJ 17 0 

iH NMR (300 MHz, CDCla) 8(ppm) : 1.27 (s, 9H), 2.31 (s, 3H), 3.87 (dd, J = 

13.4, 5.0 Hz, 1H), 4.45 (dd, J = 13.4, 7.9 Hz, 1H), 5.57 (br.s, 1H), 5.92 (d, J = 
9.9 Hz, 1H), 6.25 (d, J = 16.5 Hz, 1H), 6.49 (dd, J = 16.5, 9.9 Hz, 1H), 
7.27-7.34 (m, 5H), 8.22 (br s, 1H) 

AP-MS (m/z) : 424 (M + ) 
1 7 1 

JH NMR (300 MHz, CDCla) 8(ppm) : 1.29 (s, 9H), 1.33 (s, 9H), 3.85 (dd, J = 

13.5, 4.8 Hz, 1H), 4.49 (dd, J = 13.5, 8.1 Hz, 1H), 5.29 (br s, 1H), 5.93 (br d, J 
= 9.9 Hz, 1H), 6.27 (br d, J = 16.5 Hz, 1H), 6.53 (br dd, J = 16.4, 9.6 Hz, 1H), 
7.27-7.34 (m, 5H), 8.06 (br s, 1H) 

AP-MS (m/z) : 466 (M + ) 

mmmi 6 2 ift&mi 7 2) 

16 1 £DX@3^e>tlfe'fb^ 1 7 0(0.05 g, 0.11 mmoD^T-fe h- 
h >j;K3mDfc$$?U ^;i>*U >(0.10mL)&iD;U 80°CT»2^«#bfeo S 

^y-;i/=10/l)t:T«l«U 4b£^ll 7 2 (0.04 g, 77%)£#fco 

iH NMR (300 MHz, CDCla) 8(ppm) : 1.27 (s, 9H), 2.33 (s, 3H), 2.42-2.45 (m, 
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4H), 2.78 (dquin, J = 16.5, 6.0 Hz, 2H), 3.19 (t, J = 6.6 Hz, 2H), 3.65-3.68 (m, 
4H), 4.04 (dd, J = 14.1, 4.8 Hz, 1H), 4.55 (dd, J = 14.1, 7.5 Hz, 1H), 5.73 (br s, 
1H), 7.30-7.38 (m, 5H), 8.05 (br s, 1H) 
AP-MS (m/z) : 511 (M + ) 

nfoMl 6 3({b£tll 7 3) 

1 6 2 £l*5Mi£ UT> 1 6 1 ©X*I 3 nn^titc^^O 1 7 0 

(0.05 g, 0.11 mmo])43J;tf70% x^l/T ^ >*«(0.10 mL)fr£> -fb^ 1 7 
3(0.03g,66%)£#fco 

!H NMR (300 MHz, CDCla) 6(ppm) : 1.10 (t, J = 6.9 Hz, 3H), 1.27 (s, 9H), 2.32 
(s, 3H), 2.65 (quin, J = 7.2 Hz, 2H), 3.05-3.09 (m, 2H), 3.18-3.20 (m, 2H), 4.00 
(d, J = 13.5 Hz, 1H), 4.55 (d, J = 13.8 Hz, 1H), 7.30-7.37 (m, 5H), 8.07 (br s, 
1H) 

AP-MS (m/z) : 470 (M + +l) 
H»J 1 6 4 (ft-£t/ 17 4) 

H»J 1 6 2 £IH$lc: bT, mfcM 1 6 1 ©x@ 3 f# ftfcfbi^ 17 0 

(0.05 g, 0.11 mmolXfecfctF 2 molTL V* f-)VT^ >©* # J — ;H§*&(0.10 mL) 

£ , -fb^ 1 7 4 (0.03 g, 67%)£f#;/co 
!H NMR (300 MHz, CDCla) 8(ppm) : 1.26 (s, 9H), 2.24 (s, 6H), 2.31 (s, 3H), 
2.71-2.81 (m, 2H), 3.12-3.19 (m, 2H), 4.00 (d, J = 13.5 Hz, 1H), 4.56 (d, J = 
13.5 Hz, 1H), 6.00 (br s, 1H), 7.31-7.36 (m, 5H), 8.06 (br s, 1H) 
AP-MS (m/z) : 469 (M + ) 
H«ll 6 5 (fls£*l 7 5) 

HMJ 1 6 2 fclWfc It, 1 6 1 ©X*| 3 T-fS £> tvfdb^tl 1 7 0 

(0.05 g, 0.11 mmoDi5<fctJ t 2-T^y3i^y™;i/(0.10 mL)fr?> N {b£%l 7 5 
(0.03 g, 52%)£f#&o 

iH NMR (300 MHz, CDCla) 8(ppm) : 1.26 (s, 9H), 2.35 (s, 3H), 2.65-2.78 (m, 
2H), 3.08-3.30 (m, 4H), 3.64 (t, J = 5.1 Hz, 2H), 3.98 (d, J = 13.5 Hz, 1H), 4.54 
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(d, J = 13.5 Hz, 1H), 7.26-7.38 (m, 5H), 8.25 (br s, 1H) 
AP-MS (m/z) : 485 (M + ) 
USS^J 16 6 «b^%17 6) 

^wj 1 6 2 mmm 1 6 1 ©i*§ 3 xn^ntcib^m 1 7 1 

(0.05 g, 0.11 mmoD£cktF70% Jc^l/T^. >7k«(0.10 m£)fr Mb"£$J 1 7 6 
(0.01 g, 26%)*mtzo 

l H NMR (300 MHz, CDCla) 8(ppm) : 1.18 (m, 3H), 1.28 (s, 9H), 1.34 (s, 9H), 
2.63 (quin, J = 7.0 Hz, 2H), 2.73 (br q, J = 6.3 Hz, 1H), 2.84 (br q, J = 6.2 Hz, 
1H), 3.18 (br t, J = 6.6 Hz, 2H), 4.02 (d, J = 13.2 Hz, 1H), 4.58 (d, J = 13.2 Hz, 
1H), 5.85 (br s, 1H), 7.27-7.35 (m, 5H), 8.02 (br s, 1H) 
AP-MS (m/z) : 512 (M + +l) 
fH»J16 7 (fti1^17 7) 

mmm 1 6 2 tmmz lx, mmm 1 6 1 ©xn 3 x*m t> Hit^s® 1 7 1 

(0.05 g, 0.11 mmol):tecfctf2 mol/L V^^^TS. ><D* * ^ -;i/$g?£(0.10 ml<) 
fr£>> fb"&t> 1 7 7(0.02 g, 39%)£f#fc 0 

iH NMR (300 MHz, CDCI3) 8(ppm) : 1.28 (s, 9H), 1.34 (s, 9H), 2.25 (s, 6H), 
2.73 (br q, J = 6.3 Hz, 1H), 2.84 (br q, J = 6.2 Hz, 1H), 3.18 (br t, J = 6.6 Hz, 
2H), 4.02 (d, J = 13.2 Hz, 1H), 4.58 (d, J = 13.2 Hz, 1H), 5.85 (br s, 1H), 
7.27-7.35 (m, 5H), 8.02 (br s, IH) 
AP-MS (m/z) : 512 (M + +l) 
mmmi6 8 Mb£%17 8) 

>=^*Jz 5. #;W1\/>(0.144 g, 0.543 moD^ «a^(77pL, 0.814 
mmol):fe .ktKfcr 1; $> >(79 pL, 0.977 mmoDfr £>> 1 7 8 (64.0 mg, 38%) £ 

m NMR (270 MHz.CDCls) 8(ppm) : 2.13 (s, 3H), 2.20-2.70 (m, 4H), 3.61 (s, 
3H), 6.52 (br s, 2H), 7.20-7.35 (m, 5H) 
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msmi e 9 at^mi 7 9) 
mmm 1 5 tm&z. h»j 1 6 8T'^ktwHb£^ 1 7 8(0.0200 g> 

.0.0650 mol) N K/lD>fMDiJ h*(l6 pL, 0.130 mmdD*«kVKUS?>(lB pL, 
0.182 mmol)fr£ N {b^tj 1 7 9 (24.0 mg, 94%)£t# fco 

iH NMR (270 MHz, CDCla) 8(ppm) : 1.30 (s, 9H), 2.10 (s, 3H), 2.17-2.75 (m, 
4H), 3.57 (s, 3H), 7.18-7.32 (m, 5H), 8.02 (br s, 1H) 
AP-MS (m/z) : 390 (M'-l) 
IIIS0IJ1 7 0 Wb£*18 0) 

9 3 ^t#e>ttfeib^ 1 0 0(304 mg, 0.0690 mmol)£^<fb-fe U ^Atl 
7JOntl(257 mg, 0.690 mmo])£^ * ^ — M800 mU£&j£U zKJfcfb* h 
U£A(522 mg, 13.8 mmol)£*J> ffoiJO^ gfi-C20#BII»# b&o SM* 
iBElSU lmol/L ^(100 mOmaX, 9 D D^l/ATjftffl bfco W$S®£ 

DYh^77^-(^DD$;H/7^h>/Sixf;i//n-A^>=9/i 

/l/l)fcTH»U 8 0(217 mg,85%)£f#fc<> 

iH NMR (270 MHz, CDCla) 8(ppm) : 1.14 (t, J = 7.0 Hz, 6H), 2.68 (m, 1H), 
2.98 (s, 3H), 3.27 (m, 2H), 3.44 (m, 1H), 3.63 (m, 1H), 4.18 (br s, 2H), 4.51 (br 
s, 1H), 7.30 (m, 5H) 
AP-MS (m/z) : 371 (M + +l) 
Hifefll 1 7 1 «b£$J 18 1) 

H»J 1 5 fc^BHcbTs Hll^J 1 7 OT^feflfc-fb^* 1 8 0(100 mg, 
0.270 mmolX If U ^>(65.4 pL, 0.810 mmol)i5J:t>"b!Mn>f D U b*(83.4 
pL, 0.676 mmoDfr^ fl3-&4f& 1 8 1(87.3 mg, 71%)£*#fc 0 
AP-MS (m/z) : 455 (M++1) 
HJfgfll 17 2 (ih&m 18 2) 

HM9 1 7 0T*nbp,1t<\j'&yill 8 0(60.6 mg, 0.170 mmol)£^DD^# 
>fc»JS?U K U ^>(63.2 pL, 0.788 mmotf^ 5 -?UW/ V)]/>7 D U F(23.0 
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pL, 0.172 mmoD^iPXs ^MT-5B»f#bfco MjMfclmol/L JSR&flniU 

* 

mg)^JP^ 100°C-C6^ffl8l#bfco ®iS*fc:*(20 mLX lmol/L tf& (20 mL) 

*nn*;vAU8iajbfc^ fil««thy^A-?ffiU ft 

/iix^/n-^^>=9/l/l/l)fCTtib. flS-&#»l 8 2(42.5 mg, 
45%)£f#fco 

AP-MS Wz) : 453 (M + +l) 
^fifi^Jl 73 (fli^l 8 3) 

MMM 1 7 0 T'ff h fofctt&tfo 1 8 0(100 mg, 0.270 mmol)£ £ U V >(31.5 
liL, 0.389 mmol) ^^nn^^>(2 mL)£^8¥ U 0°CT 4 - 7 D ^ ^ V 
DU K(37.5pL, 0.324 mmoDfcJD;^ £$R , e6l$IH8i#bfeo SJfcftfc lmol/L % 

«*Mffi^*bfeo * y-;K20 mDtmm-ti U A(1.0 g)*in*^ ^ 

MT*20^» b < b tco EJfcftfc* £ lmol/L ttffll*in*.N * D o 

-^^t>=9/l/l/l)iCtllU ik&mi 8 3(27.6 mg, 37%)£#fco 

!H NMK (270 MHz, CDCla) 8(ppm) : 1.15 (d, J = 6.6 Hz, 6H), 2.22 (m, 2H), 

2.55-2.67 (m, 3H), 2.94 (s, 3H), 3.31-3.47 (m, 3H), 3.61 (m, 1H), 3.91-3.98 (m, 

2H), 5.0 (br s, 1H), 7.20-7.35 (m, 5H) 

AP-MS (m/z) : 437 (M"-l) 

USSfll 1 7 4 ttbl^tJ 18 4) 

mmm 1 7 3 ^ek: lx, msm 1 7 o*c#e>*i&fl5'&4& 1 8 0(84.1 mg, 

a 

0.227 mmoD£t° U^>(88.0 pi, 1.09 mmoD&iTFS -T'P^EA*!/ U;V^D U 
Kl21 pL, 0.908 mmol)^»bfe^ * # S—fr £A(1.0 g)T- 
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Wmt% - £ £ ?) x 1 8 4 (89.1 mg, 81%)£f#fc 0 

AP-MS (m/z) : 485 (M + +l) 
fUfc0iJ17 5 (fl5^*18 5) 

7 x 7 > = ^-fe ^ >(l4.4 g, 47.9 mmolX WCxTn tf^--;i/(l6.7 mL, 

192 mmoD&.ktJ^ U ^>(18.6 mL, 230 mmoDfr Ib^-fl 1 8 5(16.7 g, 85%) 

*H NMR (270 MHz, CDCla) 5<ppm) : 1.12 (t, J = 7.5 Hz, 3H), 1.19 (t, J = 7.3 
Hz, 3H), 2.37 (m, 2H), 2.63 (m, 3H), 2.96 (s, 3H), 3.35 (m, 2H), 3.58 (m, 1H), 
4.55 (br s, 1H), 7.20-7.35 (m, 5H), 8.01 (br s, 1H) 

mmm 7 6«b&Mt 8 6) 

IWJ 1 7 0 fcHOtifc: LT\ HfflEft 1 7 5"C#6*lfcft'&« 1 8 5(16.7 g, 
40.5 mmolX ffltfi-te 'J »> A-b7j<»(l5.1 g, 40.5 mol)i5«kt^7jC^'fb^>>^^- h U 
t> A(12.8 g, 338 moDfr fb^Ul 1 8 6 (11.7 g, 81%)£f#fco 
*H NMR (270 MHz, CDCla) 8 (ppm) : 1.13 (t, J = 8.7 Hz, 3H), 2.61-2.71 (m, 
3H), 2.97 (s, 3H), 3.27-3.47 (m, 2H), 3.60-3.67 (m, 1H), 4.21 (br s, 2H), 4.65 
(br s, 1H), 7.26-7.36 (m, 5H) 
IWJ17 7 (^18 7) 

l£fiS0lJ 1 5 tmWLfc lt^ H»J 17 6 Xn^ntzit^ l 8 6(96.0 mg, 
0.269 mmolX t? U ^ X65.4 pX, 0.810 mmol)^3J:t5t:7\-p^;i/7P U h*(83.4 
pL, 0.676 mmoDfr^ ih&tit) 1 8 7(90.3 mg, 76%)£ ; f# fco 
*H NMR (270 MHz, CDCla) 6(ppm) : 1.13 (t, J = 6.0 Hz, 3H), 1.28 (s, 9H), 2.66 
(m, 3H), 2.97 (s, 3H), 3.35 (m, 2H), 3.61 (m, 1H), 4.58 (br s, 1H), 7.32 (m, 5H), 
8.08 (br s, 1H) 
AP-MS (m/z) : 441 (M + +l) 
H»J 1 7 8 (ihtm 18 8) 

H»J 1 7 2 £|q|$fc: LT> 1 7 6 tlfefbi^ 1 8 6 (100 mg, 
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0.221 mmolX £ U S»<&5 pL, 1.05 mmolX MllO pL, 

0.949 mmo0£ <fc Vj&ft* U £ Att.O g)fr ffr&fc 1 8 8 (42.5 mg, 45%)£*#fc 

o 

iH NMR (270 MHz, CDCla) 8(ppm) : 1.14 (t, J = 7.5 Hz, 3H), 2.19 (m, 2H), 
2.50-2.81 (m, 5H), 2.96 (s, 3H), 3.35 (m, 2H), 3.59 (m, 1H), 3.93 (m, 2H), 4.52 
(br s, 1H), 7.20-7.34 (m, 5H) 
AP-MS (m/z) : 424 (M"-l) 
HMjl 7 9 Uh&Wl 8 9) 

H»J 1 7 2 ^l^tfc mm 1 7 6 T?ft$>*lfc'fb«&4fc! 1 8 6(60.6 mg, 
0.170 mmolX U ^>(63.2 pL, 0.788 mmolX 5 -^D^l/ >J;i/^ D U KllO 
pL, 0.949 mmol)43<ktJ t j^m>b U£A(l.O g)#^ 1 8 9(27.6 mg, 37%) 

m NMR (270 MHz, CDCla) 8(ppm) : 1.14 (t, J = 7.5 Hz, 3H), 1.79-1.99 (m, 
4H), 2.54-2.75 (m, 5H), 2.96 (3. 3H), 3.19-3.27 (m, 2H), 3.57-3.68 (m, 1H), 
3.83-3.95 (m, 2H), 4.36 (br s, 1H), 7.20-7.37 (m, 5H) 
AP-MS (m/z) : 439 (M + +l) 

fH5&0!ll8O «b<&tll9 0) 

mum 1 7 0 ^tmitcL-^ n»j9 8 x-m s> tife^ti 1 o 5(1.01 g, 2.33 

mmdD*5«fcV*SR'fb^»>*^- h V t? A(2.20 g, 58.2 mmoDfrSK fl3£* 19 0 
(86.5 mg, 0.248 mmo0^§fco 

»H NMR (270 MHz, CDCla) 8(ppm) : 1.30 (s, 9H), 2.37-2.46 (m, 1H), 2.63-2.86 
(tn, 2H), 3.41-3.51 (m, 1H), 3.71 (s, 3H), 4.09 (br s, 2H), 7.22-7.43 (m, 5H) 
m&mi 8 1 (Yb^ll 9 1) 

H;fife#l 1 3 3 hUWZ Its H»J 18 0 t>hH.fa&to 1 9 0(86.5 mg, 
0.248 mmoD^i^M -^Dt^U;V^n ij F(57pL, 0.495 mmoDfr^ -fb^ 

*> 1 9 1 (89.5 mg, 29%)£f#fco 
AP-MS (m/z) : 496 (M'-l) 
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mm is 2 ut&tmi 9 2) 

HSS0IJ1 8 lX-n^tltzih^Jl 9 l(89.5mg, 0.18mmol)£N, N-^pWI, 
*M7^ h*(2.0 ml^ICjglPU 60%*^b^- h U £ A (14 mg, 0.359 mmol)£jta 

^ Sfitmiffliftjfbfco s*«t:»»i:**iinitx B»x^^Tfamtfc 0 
=2/i)izxmmLs it&ya 1 9 2(30.2 mg, 40%)£#fc o 

*H NMR (270 MHz, CDCla) 8(ppm) : 1.36 (s, 9H), 2.17-2.42 (m, 3H), 2.53-2.84 
(m, 4H), 3.38-3.50 (s, 1H), 3.72 (s, 3H), 3.97 (m, 2H), 7.22-7.39 (m, 5H) 

mnm 9 9 tmmt it, 1 8 2 Tf^fen&^w 1 9 2(30.2 mg, 

0.723 mmdl)*«fcTJ f *BWb^- h U^A(8.7 mg,0.217 mmoDfr^ fb^* 1 9 3 
(21.7mg, 74%)£f#fc 0 
AP-MS (m/z) : 402 (M"-l) 
WJ18 4 ttb^tll 9 4) 

H»J 1 0 0 t Itv HJfefll 1 8 3 "Cft h fttzih&m 19 3 (21.7mg, 

0.054 mmolX h*(0.25 ml):fc<fct>*2 -5^ ^ :n*y— ;i/(l6pX, 

26.9 mmoDfr^ fb^ 1 9 4(7.3 mg, 30%)£f# fz 0 

*H NMR (270 MHz, CDCI3) 8(ppm) : 1.34 (s, 9H), 2.17-2.28 (m, 3H), 2.54-2.82 
(m, 2H), 3.34-3.46(m, 3H), 3.72 (dd, J = 4.0, 6.0 Hz, 2H), 3.96 (br q, J = 7.0 Hz, 
2H), 7.32-7.34 (m, 5H) 
H» 1 8 5 19 5) 

xgi :^J(6^Jl©x@ li:|5l^|fc:b^ 2-T-te h**/~ 1 — f>*v>(4.i 

g, 21.6 mmoD^^^^-fe 5. *;Wt$? KffiSMS(3.0 g, 23.7 mmol)*^ 2 -T 
-fe h^>- 1 -< f >*V > = ^^-fe^*;W^^>(3.23g, 57%)£f#fc<, 
X@2 : ^»J1©X^2 ^l^^^tTs ±IBT*t#^)tife2-T-feh^^- 1- 
4 > = ^^-fe ^ #;W\V>(335.5 mg, 1.27 mmolX If I) ^>(13 mO:fe «£ 
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U«<M(l36nL, 1.53mmol)fr^ 3-7-fe^b-5-7^yXtP [1, 3 
, 4-^T^T N 7U>-2, V-4y?y} -2'-^( JVT^y'-hiUlA mg, 
48%)£*#fco 

i 

X®3 :±IBTff e>tlfe3-T-fe^;i/-5-T^y^trD [1, 3, 4-^7^ 
TW>-2, l'-J>try] -2'-- f;i/T-fe^— h(l63.8mg)*^^DDp<^ 
>(2.0ml<)l3^ U tT U 5> >(520 pL, 6.44 mmol) il fcT/\* D-Y D U K (661 jri,, 
5.36mmoD* JP^., SiSt 24 B§M# bfco Rfomfok WDD *;VA fcfln;^ 

Yb^77^ -(* D D 7 *;VA/Mx^)l/=3/2)iCT*ifl£U S?7Xrl/t 

bT<b-£t) 1 9 5(ll8.0mg,57%)£f#fco 
AP-MS (m/z) : 390 (M + +l) 
H»J1 8 6 Wb£4&l 9 6) 

8 5 T*f# £> tlftfo&to 1 9 5(90.3 mg, 0.233 mmoD&10%7>^- 

Ba6£ ^ y * >7*;i/* 7A^pti>^77^ — dp7 A/»^x^;v= 

3/2)^:TiIl^ ^TX^U^V-ig^^bT'fb-^l 9 6(16.6 mg, 20%) 

FAB-MS (m/z) : 348 (M + +l) 
l^g^J 18 7 (fb-&»19 7) 

xgi : m^mi^xuitm^LXs a-t*> h*>>- i~>r >#v>(2.si 

g, 13.2 mmo]):fc «fctf^;fr-te ^ #;W^ K ttQRtt(l.85 g, 14.5 mmoDfr t, N 4 - 7* 
•fe h**>- 1 — f > = ^^-fe ^ *WJ> (2.78 g, 80%)£f#fco 

J > = ^ pb;wW>(364.5 mg, 1.38 mmol), *&7kM(l23 jiL, 1.38 

mmoD*5ith*try ^>(112 pL, 1.38 mmd)*^ fls^ 1 9 7(193.9 mg, 39%) 
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m NMR (300 MHz, CDCla) 8(ppm) : 2.18 (s, 3H), 2.30 (s, 3H), 2.59-2.68 (m, 
1H), 2.76-2.86 (m, 1H), 3.09-3.30 (m, 2H), 4.17 (br s, 2H), 6.99 (dd, J= 7.7, 1.5 
Hz, 1H), 7.31 (m, 2H) 

mmm 1 8 8 ut^m 1 9 8 ) 
mmm 1 5 tmrnt lt> mmm 1 8 7 t-#£ ntzit^m 1 9 7 dos.8 mg , 

0.356 mmolX ¥ U V >(346 pL, 4.28mmol) j3,tT>*^tD &2 P U F(439 pL, 
3.56mmol)fr?K 1 9 8 (l36mg, 98%)£#fc 0 

iH NMR (270 MHz, CDCla) 8(ppm) : 1-34 (s, 9H), 2.18 (s, 3H), 2.29 (s, 3H), 
2.56-2.63 (m, 1H), 2.79-2.92 (m, 1H), 3.08-3.22 (m, 2H), 6.98-7.03 (m, 1H), 
7.28-7.31 (m, 2H), 8.08 (br s, 1H) 

mmm 1 8 9 «b-£$> 199) 

1 8 6 tmwuz lx^ mmm 1 8 8T-^e>tv^ib^ti 1 9 8(83.1 

mg,0.214mmoD:fc<fctf IOo/oTV^E^TOp* * S — M4.2 mL)^»f>^b^l 
9 9(70.0 mg,94%)£^fc 0 

*H NMR (300 MHz, CDCla) 5(ppm) : 1.34 (s, 9H), 2.21 (s, 3H), 2.58-2.67 (m, 
1H), 2.81-2.91 (m, 1H), 3.07-3.27 (m, 2H), 5.25 (br s, 1H), 6.62 (d, J= 7.7 Hz, 
1H), 6.94 (d, J= 7.7 Hz, 1H), 7.10 (t, J= 7.7 Hz, 1H), 7.99 (br s, 1H) 

mmm 1 9 0 mm) 

ft-S-tJ 1 5mg 
"y^Y— 7, 60mg 

^M^y^y 30mg 
tr^;i/T;vn— ;v 2mg 

Z^T*)>M~?y^>t7& lmg 
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*%w£&t), tm&mm, mzimm, nm, $mm, *mn, mm, m 
mm, mmm, mm®m, mmm& ^-im^mm^tsm.^mmom, mm, 
&Mm, mm, mm, ^•Mm^o^mm^m^TPT^vymm^tc^ 
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1 . HKsSCO 

N— N d1 

(i) 

Ri *s K< liEl- * & lis ta -o X, 

m 

wit 

- C(=W)R 6 [£»k 
R 6 {± 

^g^l©i£0T;i/^-;k MSI* b < \t&W&<D*/ >? D 

;k gtfcfcb<tt#g&©7»;-;K b < \±imWkOim 

-NR7R 8 (5$tK 
R 7 £«fcVR 8 ttl^-£fcJ±Jl&o-?\ 
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b < mmwk® ? u -)v t £ & b < & 
r? ^ R8 auB^-rs^is^fc-^^^THiftfe b < mm 

g&$ b < li^ii©ffii7;^;K b < fc&NUft® 
i±g&$ b < &#g&©T U -))/ 

Rioii 

g&fc b < &WWM<DmBL7fr*)W b < f&NHfe® 

*&*) 

— NR n R 12 {^tf> 
R 1 1 * cfc V R 12 tt H- & ttS & t> T n 

-C(=0)Ri3 [5^ 
R 13 & 

b < {±#g^©MT^^;i/, g&fc b < fcfc^ggl© 
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— NR 7A R 8A R^^ckt^R^fi^ti^naufBR 7 *^ 
-S02R" 

R 14 ii 

ri t wt&M&tzmmm^t-mzte^TW.Wkb b < mmmomm-mm^ 

R«{± 

d WMb b < Ji#gt&©$iNJfa3; tcltWWib b < 

-(CRZ^^i-Q-CCRZSA^A)^- {5^ 
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—OR 30 
R 3 °{± 

zk*®^ Sift*>b<l*^ai«l©ift»7';i/^;K Wft«b< 

-CONR31R32 

b < mmm<Dmm&&fti±mi*> b < y^e^i© 

■ 

-S0 2 NR 33 R 34 
R 33 £ «fc V R 34 ttH- * tztemte o T> 

b < ii^g^©m^atfcttg^* b < &;£©&© 

■ 

-COR 35 (S>Cn 

b < i±#g&©^§«3;fci±gt&fc b < fc&EWfe© 
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R 36 £ <fc 15 R 37 i± W- £ It \±m & "3 T > 



-COR 38 
R 38 fcfc 



R89i± 



-CO2R 40 (5$*k 
R 40 i£ 

b<t±5»NKfc©T'J-;i/ 

ml ^fciim2^2W±0llcefe^i:^ ^H^tUD R 28 N R 29 ^ R 28A 
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R 3 & 

-c(=wa)r6a w A *«fcVR« A i±^n j eiii9iaw*j:VR e i:i^ssT!* 

a) 

* 

2. R 4 b < &^g&©<£$fcT;i/*;K g&fc b < l±#«ft0ffi«:P 

JSS £ * b < mmWkOT U -;i/T- £ jt>\ * fc «± R 4 1 R e 

^oT-(CR28R29) m i-Q-(CR2«AR29A) in2 _^^-f^ CD fgH x |B«©trCl®g8iJo 

3. Re tfiW-Wkb b < tt#«»©fitt7>*;i/N g&fc b < ttM£ft®{&St7- 

4. Re #g&& b < mmm®? u -;ns feiig^*) b < fc&HE&ottftai 

5. Re b<tt*«ft©7 x^tsfctttfift* b< tt#Wfc©7-xr. 

6. R 4 #g&& b < tt^«»OfiilR7;i/^;i/T?**fll*©i6H 1~5 ©VN-rn 

7. R 4 £ R 5 ^-^fc^oT-CCRzsRz^-Q-CCR^AR 29 ^-^^!!^ 
©IbB 1 %3M<DWM&fflo 
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8. R 4 1 R^-^fc^oT-CCH^mi-Q-CCH^-T'^SIt^cClgH 1|B 

movmmnu 

9. q #g&& t < mmWk®7 *=-^yz%>%>w&<o%m i 8 urn 

a i~9 (D^-ftiMzmrnvtm^fflo 

11. ri &&mm*T:$>z>m*®&m i~9 ©v^ftfrfciB©©ftiffi»3!io 

12. R2*s-C(=W)R6T'$)Sif^©^H 1~11 ©^mfr£fB«©ififlft»&lo 

13 . Re vm&b b < {±^gm®MT;i/^;K g&fc b < li»IS7 

14. W «f|Ji»?T&3!i;£©i6H 12 13 HHm©mM»Jo 

is. ri t B.^mm-r^^mm^t-m^^xmm'b t < mmmowm 
im^mm- %m$.<D$m i~9 ©^rftfrfci3«©inffl}i8!io 

16. R 3 #-c(=w A )R 6 A-rfc£H3<©iBffl i~i5 ©v^-rti^fcta®©^* 

17. R6A &mWk% b < &#S&©«7Vl/*;k g&fc b < }±^g^©®0 



7)^=-)K b < ^^M^©®^T;i/>rr:;i/^fc{ifi^fe b < &=«&© 



is. R6A m&w ft^-a-sb %m$-<D^m i6 fai6©i»«#jo 

19. wa tfMm^-z&zm&om® i6~i8 ©^?^fri;:i3®©j«6ftio 

20. -j&;$(IA) 



(IA) 

r ia > R2A, R3A N wAti^xm^tzMtimmRK n\ n\ w&xxm 5 
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ifcttHlli t < B*«ft©7 "J -,H/*at) fro 

(ii) R 4A i-fcftR BA ©— #fr*g$*> t < tt^«ft©fifc7'^/*;W-C* 
Ifctzh 

(a) R^ R^:fecfc?ra 3A fr7j<f|II^T-&!^ fro 

R 4A £fc&R 5A ©-;£fr^ 3"-;i/T-&3 £ 

R 4A ^feliR 5A ©ftfe^{i7^-;K 4--hD7i^K 4-T$ 

;7i^;k 4-7*0^71^ 3--M3 7i-;Hfeli 

4-* b^>-3--hD7i-;^!tt<s 

(b) R^ife J: UfR 2A fr7k^M^T' & »5 s R 3A fr* 7* 3- 

(i) froR4 A tfciiR 6A ©-*A s ^•3 : ■;l/t$>^alt^ 

5"-;i/T*ft& <U 

(ii) froR^fr-^jg^T-fea^s 

4-p< hdp->7x-;K 4-^^^;i/^^y7in;i/^fefttr'; 

(c) R-A^Tk^m^T & D s R 2 ^ «fc XFR 3A 1fi ?K 
© froR^ fc&Re A ©-7j i&M & £ £ 
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^v^>;K ^^;k 7i-;k *oi>M T-kf-jv*?)^ 
4 - 7* n 7 x - 4 - 7"d 7 x - ;i/7 ;i/ 

7ix;^;i/*-;i^x^K 3, 4 -:^pWl/7x-;i/7;i/;}^ 

;M^;K 7ir;^;^-;wf;K 4-^f;i/7i^;i/ 

7 2- (4-7*d^e7x 

-2-7ir;i/xf;K 2- (4-^f;i/7i 
-2-7xrjnf^ 2-^7^;k*;i/*x;i/x?- 

-f;k 2-7>j;k 5 hn- 2 -7 5-^;i/-2- 

7>J;K ;K 5-7DD-2-fxr;^ 3 -7Hz h 

^>7i-;K 3 hD7x-jK 4-xhD7i-;K 
4-7MD7ix;k 3-7-fef;i/7^7i-;K 4-^h 
^>7ix;k 3-^h^7ix;K 4-x^;i>7xx;k 
4-^?;1/7ix;k 4-7d ; E7xx;k 4 -7 -;i/;fr3r^ 

7x-;K 4-7m;i,7iz;K 3, 4-^h^>7ix;K 
1, 3 -^WSWfV— ;i/-5— 4- (^->y-f 
;i/-2--f;i/7 ? ^7) 7x-;k 4- ( 1 -pWi/^W-f ^ 
^-;v-2-^f;i/7^7) 7i-;k 3-k»js?;k 2-^-7^ 

;K 2 -7-fe^-;i/7 7 ^7-4-T-fe^;i/- 1 , 3, a-^-tvt 
^ 'J > - 5 --f ;i/$fcli4 - 7t^7^ 7 7 
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(ii) ^oR4A^fe(±R5A©— ^7ir;i/-e$5t^ 
R^ t fe J±R 5A ©ffe#& 7xrjK 4-^f^>7zr;K 

Gv) fr-oR^&Tkmmtttzlt 4 - * h^7i-mst^ 

(v) fr-DR^&TkmM^-e&Ztg^ 

R5A|i7i-JK 4--hD7x-;K 4-7DD7i-JK 

4 $;7 x-;i/^fe(±^i; < ^ 

(vi) ^oR^i:RBA^_^^ oT _( CH2 ) ml _Q_ (CH2 ) ni2 _ (S; 

(vii) froR4A£ fci±R5A©—## i j 2 , 3 - h U T-fe h D 
R^fcfiRSAofib^a, h*D-3-;t*V-2-* 

(viii) d>oR4A^fe(iR5A0_^^s x ^ ;1/T .^^^^ N 
R^SfeiiR^Cffe^^x^-efi^ <, 

(d) RiA^s J; OTt^TkiiiJjlC^T & tK fro 

(ii) R^fr^D tf^^;i/T*R 3A *s^-fe^;i/T*fe^ i: 
R 5A {i7xr:;i/Ti±^< x 
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R^tfT-fe^l/T-fctK 
R 4 ** It &R BA ©-#ibM ^;i/T* & £ t ^ 
R 4 ^ J±R eA ©ffe#fci: 7irMfcii3, 4-^DD7x- 

CO R 1A #? R 2A i5itm 3 A*5T-fe^;i/T*fe t)s 
(0 ^oR4Atfei±R 5A ©-^^^;i/T-^^i:^ 

R 4A *feiiR BA ©«{i4 -T-b h^ri/- 6 2 
V- 2 H- t^>- 3 — f;Vtfe{± 2 -:fr*V- 2 H- 1 

> y tr 9 > - 3 — y ;i/-e (i & <\ 

(ii) AvoR^^^i/rfc;*)^^ 
R5A}i7 X -;i/7!^<> 
(g)R 1A ^^^;i/T-$)D> R 2A i5^tKR 3A ^T-fe^;i/T*feD> 

R5A{i7I-;^T{±^<^ ' 

R^fc&R^ffcfriix h^^*;i/^n;i/^;i/^fe{iai h^p 

R5A#tfij^;b-£-fc£^ 
R 3A {£-COR c (5$fK R C &^;K ^nn^^K * 

(j) R 1A £ fcttR^©-^**®-? T*& D x 
R 1A £fci±R 2A ©«#x^;i/T-fetK ifi-D 

R 4A &£OT A y:lslB#fc:^ ?-;i^Ji& < > 
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(k) R* A # 4 - >? P D 7 i - & t) N 

R 4 ^ fc {iR^O-^AS^ & £ £ 
R 4A £fci±R 5A ©ffe;7jfci: ( 1 WW S *V-;V- 2 - 

-f;V7^y) 7x^;i/T-ii^c<> fro 

R 3A (i7'-lr^;i/T-ii^<> 

R 2A #7kmJgC^?;^ fro 
R 4A £ £t£R BA fr*^ £ 

R^iir-b^K 4-^DD7xydpS/T-fe^;K 2-^DD7i 

(a) R 2 ^ <fc lKR 3A fr7-fe ^T* & D s 
R 4A £fciiR 5A ©-70fr^ ^;i/T-fe D ^ 

CD froR^* fci±R 5A ©ffe7jfr* 1 H-^ W h U 1 - 

Mfc(i:4-^h^>7i^?liS;<, 

GO ^oR4 A ^fci±R5A©ftfe 7 j^2-^^;^>^-i' ^*V-;i/- 

R^ttJ/ £ D ^^>;k 7ir;i/$fe|i4-7Df7i x;i>f i± 
(ojR^Kfgj^T&'K 
R 4A £ £ TFR^fr^ & S £ 
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* 

R^ii^ > V J± & < N 

(p) R 1A £ fc &R 2A ©-#fr7jcf?l W f $>?K 
R^fcttR^^frp^l/T'&'K fro 
R 4A £ £ t£R 5A fr fo* 9^1/3; fe iix^;i/-C 
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